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This invention relates to novel 1H-indole-3^ryoxylamides useful for inhibiting sPLA 2 mediated release of 
fatty acids for conditions such as septic shock. 

The structure and physical properties of human non-pancreatic secretory phospholipase (hereinafter 
called. sPLA 2 ) has been thoroughly described in two articles, namely. "Cloning and Recombinant Expression 
of Phospholipase A 2 Present in Rheumatoid Arthritic Synovial Fluid" by Seiihamer. Jeffrey J.; Pruzanski Wal- 
demar; Vadas Peter; Plant. Shelley; Miller. Judy A.; Moss. Jean; and Johnson. Lorin K.; The Journal of Bteloo - 
■cal Chemistry . Vol. 264. No. 10, Issue of April 5, pp. 5335-5338, 1989; and "Structure and Properties of a 
Human Non-pancreatic Phospholipase A 2 W by Kramer. Ruth M.; Hession. Catherine; Johansen. Berit; Hayes. 
Gretchen; McGray Paula; Chow. E. Pingchang; Tizard. Richard; and Pepinsky. R. Blake; The Journal of Bio- 
logical Chemistry, vol. 264. No. 10. Issue of April 5. pp. 5768-5775. 1989; the disclosures of which are incor- 
porated herein by reference. 

It is believed that sPLA, is a rate limiting enzyme in the arachidonic acid cascade which hydrolyzes mem- 
brane phospholipids. Thus, It is important to develop compounds which inhibit sPLA, mediated release of fatty 
acids (e.g.. arachidonic acid). Such compounds would be of value in general treatment of conditions induced 
and/or maintained by overproduction of sPLA 2 ; such as septicshock. adult respiratory distress syndrome, pan- 
creatitis, trauma, bronchial asthma, allergic rhinitis, rheumatoid arthritis, and etc. 

The article, "Recherches en serie indolique. VI sur tryptamines substftuees". by Marc Julia, Jean Igolen 
and Hanne Igolen. Bull. Soc. Chim. France. 1962. pp. 1060-1068. describes certain indde-3-glyoxylamides 
and their conversion to tryptamine derivatives. 

The article. -2-Aryl-3-lndoleglyQxylamldes (FGIN-1): A New Class of Potent and Specific Ugands for the 
Mitochondrial DBI Receptor (MDR)" by E. Romeo, era/.. The Journal of Pharmacoloov and Ex D arirn«nt fl . Ther- 
apeutics.. Vol. 262, No. 3, (pp. 971-978) describes certain 2-aryl-3-inddglyoxytamides having research appli- 
cations in mammalian central nervous systems. 

^J^n^L^ " Fragmentati0n * N-benzylindoles in Mass Spectrometry"; Chemical Abstracts, Vol. 67. 
1967 73028h, reports various benzyl substituted phenols including those having glyoxyiamide groups at the 
3 position of the indole nucleus. 

European Patent 490263 discloses oxoacetamide derivatives of indoles having serotonin receptor activity 
U.S. Patent No. 3,449,363 describes trifluoromethylindoles having glyoxyiamide groups at the 3 position 
30 synd^e ' 8 Thesecompounds m stated to be analgesics in antagonizing phenyl-p-quinone -writhing 

U.S. Patent No. 3.351.630 describes alpha-substituted 3-indolyl acetic acid compounds and their prepa- 
ration inclusive of glyoxyiamide intermediates. 

U.S. Patent No. 2.825.734 describes the preparation of 3-(2-amino.1-hydroxyethyl) indoles using 3-indole 
35 Sji?5o) interm8dialeS SUCh 88 1 -P nenet W- 2 - et ^^ (see, Ex- 

US. Patent No. 4,397,850 prepares isoxazolyl Indoiamines using glyoxyiamide indoles as Intermediates. 
U.S. Patent No. 3,801,594 describes analgesics prepared using 3-hdole glyoxyiamide Intermediates 
The article. "No. 565. - Inhlbiteurs d'enzymes. XII. - Preparation de (propargyamlno-2 ethyl)-3 Indoles- by 
A. Alemanhy, E. Fernandez Alvarez, O. Nieto Lopey and M. E. Rublo Herraez; Bulletin Do La Soclate C himin. 
40 qi f 08 France » 1974 ' Na 12 » P9S. 2883-2888 describes various indolyl-3 glyoxamides which are hydrogen 
substituted on the 6 membered ring of the indole nucleus. 

The article "Indol-Urnlagerung von 1-Diphenylamino-2,3-dihydro-2.3-pyrroldionen n by Gert Kbllenz and 
Christa Labes; Ljebigs Ann. Chem., 1975. pgs. 1979-1983 describes phenyl substituted 3-glyoxyiamides. 
It is desirable to develop new compounds and treatments for sPLAj induced diseases. 
This invention is a novel use of the class of compounds known as 1 H-indole-3-glyoxylamides to nhibit 
mammalian sPLA 2 mediated release of fatty acids. 

This invention is also novel classes of 1H-indole-3-glyoxylamides having potent and selective effective- 
ness as inhibitors of mammalian sPLA 2 . 

This invention is also pharmaceutical compositions containing the 1H-indole-3-glyoxylamides of the inven- 
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so tion. 



This invention is also a method of preventing and treating septic shock, adult respiratory distress syn- 
drome, panceatitus, trauma, bronchial asthma, allergic rhinitis, rheumatoid arthritis, and related diseases in 
mammals by contact with a therapeutically effective amount of the 1 H-indole-3-glyoxylamldes of the invention 



» D flnitions: 



The 1H-indole-3-glyoxylamide8 of the invention empl y certain defining terms as follows: 

The term, "alky!" by itself or as part of an ther subatituent means, unless otherwis defined, a straight or 
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branched chain monovalent hydrocarbon radical such as methyl, thyt. n-propyl. isopropy). n-butyl. tertiary bu- 
tyl, isobutyl, sec-butyl, n-pentyl. and n-hexyl. 7 

The term, "alkenyl" employed alone or in combination with other terms means a straight chain or branched 
monovalent hydrocarbon group having the stated number range of carbon atoms, and typified by grou ps such 
as vinyl, piopenyi. crotonyl, isopentenyl. and various butenyl Isomers. 

The term, "hydrocarbyr means an organic group containing only carbon and hydrogen. 
The term, "halo" means fluoro, chloro, bromo. or ioda 

The term, "heterocyclic radical", refers to radicals derived from monocyclic or polycydlc. saturated or un- 
saturated substituted or unsubatituted heterocyclic nuclei having 5 to 14 ring atoms and containing from 1 to 
3 hetero atoms selected from the group consisting of nitrogen, oxygen or sulfur. Typical heterocyclic radicals 
are pyrrolyl furanyl, thiophenyl. pyrazolyl. imidazolyl. phenylimidazolyl. Iriazolyl. isoxazolyl. oxazolyl. thiazolyl 
thiadiazolyl inddyl. carbazolyl, norharmanyl. azaindolyl. benzofuranyl. dibenzofuranyl. dibenzothiophenyl. £ 
dazolyl. imidazo(1.2-A)pyridinyl. benzotriazdyl, anthranilyt, 1.2-benzisoxazolyl, benzoxazolyl, benzothiazolyl 
punnyl pryidmyl. dipyridylyt. phenytpyrldinyl. benzylpyridlnyl. pyrimidinyt, phenylpyrimldinyl. pyrazinyl. 1.3^ 
« tnazmyl, quindinyl, phthalazinyl, qulnazolinyl. and ouinoxalinyl. R 

The term, •carbocydic radical" refers to radicals derived from a saturated or unsaturated, substituted or 
unsubstituted 5 to 14 membered organic nucleus whose ring forming atoms (other than hydrogen) are solely 

h^JT™. ^ Ca T X T i ' C radicais are < * ctea,k ' 1 ' cydoalkenyl. phenyl, naphthyl. norbornanyl. blcy- 
doheptadienyl. tolulyl. xylenyl, mdenyl. stilbenyf, terphenylyt. dlphenytethylenyl. phenyl-eydohexenyl, ace- 
naphthylenyl, and anthracenyl, biphenyl. blbenzylyl and related bibenzylyl homologues represented by the for- 
mula (bb). 



20 



25 



35 



4S 





(CH 2 )a ( v ,) (bb) 




30 where n is a number from 1 to 8. 

The term, "non-interfering substituenf. refers to radicals suitable for substiution at positions 4. 5, 6 and/or 
7 on the indole nucleus (as hereinafter depicted In Formula I) and radical) suitable for substitution' on the 
haterocydc radical and carbocydic radical as defined above. Illustrative non-interfering radicals are C-C. al- 

jSl^^Tt^ ^ , „ CrC,J flfdoafcyl. CrC, cydoalkenyl. phenyl, 

toldyl. xylenyl biphenyl. C-C alkoxy. C-C alkenyloxy. C,-C alkynyloxy. C-C 12 alkoxyalkyl. CrC« alkox- 

, n a ^ y1 ^!!l yt • CrC " alk y cart ™yamlno, C-C,, alkoxyamlno. C-C„ alkoxyamlnocarbonyl. 
C-C 12 alkylamlno. C,-C alkylthlo. C-C„ alkylthlocarbonyl. C,-C aikylsutfinyl. c,-C alkylsulfonyi. CrC ha- 
loalkoxy. C-C hatoalkylsutTonyl. CrC haloalkyl. C-C hydroxyalkyl. -C(0)0(C-C alkyt). -{CH^-CMC-C 
afcyl). ben^oxy phenoxy. phenylthk.. -(CONHSCR). -CHO. amino, amldino, bromo. carbamyl, carboxyl. car! 
oaiKOxy. (CMj^-COjH. chloro, cyano. cyanoguarridinyl. fluoro. guanidino. hydrazide, hydrazlno. hydrazido hy- 
droxy .hydroxyzine, iodo, nitro. phosphono. -SCH. thioacetal, thtocarbonyl. and C-C carbonyl; where' n « 
from 1 to 8. The term, "acidic group" means an organic group which when attached to an indde nucleus 
through suitable linking atoms (hereinafter defined as the "add linker"), ads as a proton donor capable of h* 
drogen bonding. Illustrative of an acidic group are the fallowing: 

-S-tetrazdyl, 
-SCH. 
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where n is 1 to 8, is a metal or CrC™ atkyl, and R« is hydrogen or C t -C 10 alkyl. 
10 The words, "acid tinker" refer to a divalent linking group symbolized as, KUH which has the function of 
joining the 4 or 5 position of the indole nucleus to an acidic group in the general relationship: 



16 



Indole Nucleus 




20 



The words, "acid linker length", refer to the number of atoms (excluding hydrogen) in the shortest chain of 
the linking group -(L a )- that connects the 4 or 5 position of the indole nucleus with the acidic group. The pres- 
ence of a carbocyclic ring in -(LJ- counts as the number of atoms approximately equivalent to the calculated 
diameter of the carbocyclic ring. Thus, a benzene or cydohexane ring in the acid linker counts as 2 atoms in 
calculating the length of -(La)-. Illustrative acid linker groups are; 
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(CH 2 )s 
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wherein, groups (a), (b). and (c) have acid linker lengths of 5, 7, and 2, respectively. 
The term, "amine", includes primary, secondary and tertiary amines. 
The terms, ■rnammaJ" and "mammalian" include human. 

The term, "aikylene chain of 1 or 2 carbon atoms" refers to the divalent radicals, -CHj-CrV and -CH : 
The 1H-lndole-3-glyoxylamide Compounds of the Invention: 
The compounds of the invention have the general formula (I); 
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NH 2 



(I) 



wherein ; 

each X is independently oxygen or sulfur; 

Ri is selected from groups (a), (b) and (c) where; 

(a) is CrCjo aJkyt, C7-C20 alkenyl, CrC* alkynyl, carbocydic radical, or heterocyclic radical, or 

(b) is a member of (a) substituted with one or more independently selected non-interfering substituents; 
or 

(c) is the group -<L)-Reo; where, 4iy is a divalent linking group of 1 to 12 atoms selected from carbon, 
hydrogen, oxygen, nitrogen, and sulfur; wherein the combination of atoms in -<L)- are selected from the 
group consisting of (i) carbon and hydrogen only, <H) sulfur only, (iii) oxygen only, (iv) nitrogen and hydrogen 
only, (v) carbon, hydrogen, and sulfur only, and (vi) and carbon, hydrogen, and oxygen only; and where 
Rao is a group selected from (a) or (b); 

R 2 is hydrogen, halo, (VCj aikyl. C3-C4 cycloalkyl, <VC 4 cydoalk nyl. -0-(C,-C2 alkyi), -S-(C r C2 alkyl), 
or a non-interfering substftuent having a total of 1 to 3 atoms other than hydrogen; (that is, the R 2 radical may 
contain hydrog n atoms, but the remaining atoms comprising the total of 1 to 3 are non-hydrogen); 

R4 and R« are independently selected from hydrogen, a non-interfering substftuent, r the group. -(LJ- 
(acidic group); wherein is an add linker having an add linker length of 1 to 4; provided, that at least one 

6 
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of R4 and R 5 must be the group, -(UHaddic group); 

R« and R 7 are each independently selected form hydrogen, non-interfering substituent, carbocyclic rad- 
icals, carbocydlc radicals substituted with non-interfering substituents, heterocyclic radicals, and heterocyclic 
radicals substituted with non-interfering substituents. 

Preferred Subgroups of Compounds of Formula (I): 

A preferred subclass of compounds of formula (I) are those wherein both X*s are oxygen. 

Another preferred subclass of compounds of formula (f) are those wherein R 2 is selected from the group; 
halo, cydopropyi. methyl, ethyl, propyl, -O-methyl, and -S-methyt 

Another preferred subclass of compounds of formula (I) are those wherein for R 1( -(L)- is an alkyiene chain 
of 1 or 2 carbon atoms. 

Another preferred subclass of compounds of formula (I) are those wherein for R u group Raj is a substituted 
or unsubstituted group selected from the group consisting of cydoalkyl, cydoalkenyl, phenyl, naphthyl, nor- 
bornanyl, bicydoheptadienyl, tolulyl, xylenyl, indenyl, stilbenyf, terphenyfyl, diphenyfethylenyl, phenyi-cydo- 
hexenyl, acenaphthylenyt, and anthracenyf , biphenyl. bibenzylyl and related bibenzylyf homologues represent- 
ed by the formula (bb), 




(bb) 



where n is a number from 1 to 8. Substituents for Rao are non-interfering radicals. Preferred substituents for 
group Rg> are independently selected from halo, CrC 10 alkyl, C^-Cm alkoxy, -S-(C r C 10 alkyi), and C r C^ 0 ha- 
foaDcyf radicals. Particularly preferred are compounds wherein R f is selected from the group consisting of 



and 




where R 10 is a radical independently selected from halo, C|-C 10 alkyl, C r C 10 alkoxy, -S^d-Cu alkyl), and <V 
C10 haloalkyf , and t is a number from 0 to 6. 

Another preferred subdass of compounds of formula (I) are those wherein R4 is a substituent having an 
acid linker with an add (inker length of 2 or 3. Most preferred are compounds where the addic group is selected 
from 

-5-tetrazoJyt, 
-SO,H, 
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25 V" 8 T " C, " C, ° 8,1,1 18 hydrogen » C «- C 'o *W Particularly preferred are 

compounds wherein the acidic group of ft is selected from; 
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35 



-COjH 
-SO,H 
-P(0)(OH)s 

or salt, and prodrug (e.g., ester) derivatives thereof. 

Another preferred subclass of compounds of formula (I) are those wherein a, is a substituent having an 

™?„TJr'K 1" ^ ,in . ker ten9th 0120,3 8nd thB aCid " nker W -(•->-• to selected from a group 
represented by the formula; * K 



40 



45 



^84 



T 



60 



where Q is ejected from die group -(CH,)-, -O-, -NH-. and -S-, and ft, and ft 5 are each independently ae- 

^t^o ^ 6 ' 1, ? r ^° -fc * CrC » ^ aubo »- and halo. Most 

preferred are compounds where the acid linker. -(I*)-, for ft, is selected from the specific groups; 
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where R is aJkyl. 

Another preferred subclass of compounds of formula (I) are those wherein Re is a substituent having an 
acid linker with an acid linker length of 3 to 8 atoms. Most preferred are compounds where the acidic group is 
selected from 

•5-tetrazolyl, 
-SOjH, 
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where n is 1 to 8, Re 9 is a metal or C r C 10 alkyl, and Reg is hydrogen or Cf-C|o alkyl. Particularly preferred are 
compounds wherein the acidic group of is selected from; 

-C02H 

-SO3H 
-PtOKOHfc 

or salt, and prodrug (e.g., ester) derivatives thereof. 

Another preferred subclass of compounds of formula (I) are those wherein R$ is a substituent having an 
acid linker with an acid linker length of 3 to 8 atoms and the acid linker group, -(L,)-, for R 6 is selected from; 



R84 



( CH 2 ) r (phenyl en e) s 



R85 



45 where rba number from 1 to 7, a is 0 or 1 . and Q is selected from the group -(CHjK -O, -NH-, and -S-, and 
R04 and Rss are each independently selected from hydrogen, C r C 10 alkyl, aryl, C r C i0 alkaryt, Ci-C t o aralkyl, 
carboxy, carbalkoxy, and halo. Most preferred are compounds where the acid linker, -(UK for Rs is selected 
from the specific groups; 
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wherein R w and R^are each independently selected from hydrogen, d-do alkyl. aryl, d-do alkaryl, d-do 
aralkyl, carboxy, carbalkoxy, and halo. 

Another preferred subclass of compounds of formula (I) are those wherein Re, and R 7 are each indepen- 
dently selected from hydrogen and non-Interfering substltuents, with the non-Interfering substltuents being 
selected from the group consisting of d-d alkyl, d-d alkenyl, d-d alkynyt, Ct-C 12 aralkyl. d-da alkaryl, 
C r d cydoalkyl, C r d cydoalkenyt, phenyl, toluJyl, xylenyl, blphenyl, d-d alkoxy, d-d alkenyioxy, d-d 
alkynyloxy, 0^,2 alkoxyaikyl, CrC 12 aJkoxyaikytoxy, dd 2 altycarbonyl, Crd 2 aJkylcarbonylamino. d-d 2 
alkoxyamino, Crd2 alkoxyaminocarbonyl, d-da alkyiamino, d-d alkylthlo, Cj-di alkyfthiocarbonyl, d-d 
alkylsulf Inyl, d-d aJkylsulfonyf. d-d haloaJkoxy, d-d haloalkylsurfbnyl. d-d haioalkyl. C,-d hydroxyalk- 
yl. -C(0)0(d-Ce alkyl), ^CH2) n -0-<d-d alkyl), benzyloxy, phenoxy. phenyithio, -(CONHSdR). -CHO, amino, 
amidino, bromo, carbamyl, carboxyl, carbalkoxy. -(CHJn-COjH, chtero, cyano, cyanoguanidinyl, fluoro, gua- 
nidino, hydrazide, hydrazino, hydrarkJo. hydroxy, hydroxyamino, iodo, nitro, phosphono, -SO3H, thioacetaJ, 
thiocarbonyl, and d-d carbonyl; where n is from 1 to 8. 

Preferred compounds of the invention are those having the general formula (II); 
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X 



Rl6 



Rl5 




Rn 



Rl2 



NH 2 



(0) 



Rl7 



wherein ; 



each X is independently oxygen or sulfur; 

Rn is selected from groups (a), (b) and (c) where; 
(a) is C7-C20 aikyl, C7-C20 aJkenyl, C7-C20 alkynyl; or a carbocydic radical selected from the group cycloaJk- 
yl, cycloalkenyl, phenyl, naphthyl, norbornanyl. bicydoheptadienyl, tolulyl, xylenyl, indenyt. stilbenyl, ter- 
phenytyl, diphenylethylenyl, phenyi-cydohexenyi, acenaphthylenyl, and anthracenyl. biphenyt, bibenzyiyl 
and related bibenzyiyl homologues represented by the formula (bb), 



where n is a number from 1 to 8; or 

(b) is a member of (a) substituted with one or more independently selected non-interfering substituents 
selected from the group consisting of C r Ca alkyl, d-C 6 alkenyl, C r C* alkynyl, C r C 12 aralkyl, CrC 12 ai- 
karyl, CrC 8 cydoalkyl, Cy-C^ cycloalkenyl, phenyl, tolulyl, xylenyl, biphenyl, C,-C 6 alkoxy, alkeny- 
loxy, C r Ce alkynyloxy, C^-C^ alkoxyalkyl, C r C 12 alkoxyaJkyloxy, Cr G, 2 alkyfcarbonyl. CrC 12 alkyfcarbo* 
nylam(no, CrC 12 alkoxyamino, Cj-C 12 afkoxyamlnocarbonyl, CrC 12 alkytamlno, C r Ce alkyfthlo, (VC 12 al- 
kytthlocarbonyl, CrC* attcytsulf Inyt, C r Ca alkylsulfonyl, CrC^ haloalkoxy, C,-C« hatoalkylsutfonyl, C^Ce 
haloaJkyl, C r C« hydroxyalkyl, -C(0)0(C r Ce alkyl), -<CH2) n -0-(C r Ce alkyt), benzyl oxy, phenoxy, phenyl- 
thk>, (-CONHS0 2 R), -CHO, amino, amidino, bromo, carbamyi, carboxyl, carbalkoxy, -(CHJi-COjH, chloro, 
cyano, cyanoguanidinyi, fluoro, guanidtno, hydrazide, hydrazine, hydrazido, hydroxy, hydroxy amino, todo, 
nitro, phosphono, -S0 3 H, thioacetal, thiocarbonyl, and d-C^ carbonyf ; where n is from 1 to 8; or 

(c) is the group -(L,)-^; where, -(Li>- is a divalent linking group having the formula; 




(CH 2 )n 




(bb) 




where. 



Rm and are each independently selected from 

hydrogen, C r C 10 alkyl, aryl, C r C 10 alkaryl, C r C t0 arafcyl, carboxy, carbalkoxy, and halo; 
p is 1 to 5, 

Z is a bond, -{CH^. -O-, -N(C,-C 10 alkyl)-, -NH-, or-S-; and 
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where Rai is a group selected from (a) or (b); 

R 12 is hydrogen, halo, C,-C 3 aikyl, C 3 -C 4 cydoalkyf, C r C A cydoalkenyl, -0-(C t -C2 alkyi), or -S-<C r C2 

alkyl); 

R t4 is selected from hydrogen, a non-interfering substituent, or the group, -(L«Hacidic group), wherein 
5 the acid linker -(LJ- has an add linker length of 2 or 3 atoms and Is represented by the formula; 



10 



15 



?84 



Res 



20 



where Q is selected from the group -(CH2)-, -O-, -NH-, and -S-; and are each independently selected 
from hydrogen, C r C 10 alkyl. aryf, C^C^ alkaryl, C r C 10 aralkyl, hydroxy, and halo; and the acidic group is se- 
lected from 

-5-tetrazoIyl, 
-SO3H, 
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45 



where n is 1 to 8, R« is a metal or d-C^ aikyl, and R» is hydrogen or C,-C 10 alkyl; 

the JlnZZfj^J™ ^Tu' a no ^ nterferi "9 subetituent. or the group, -(^(acidic group), wherein 
the acid linker -<U)- haa an acid linker length of 3 to 8 atoms and the acid linker group. -(L.y is- 
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( CH 2 ) r (pheny lene ) 



Re 5 



15 



20 



23 



where r is a number from 1 to 7, 3 is 0 or 1. and Q is selected from the group -(CH a h -0-, -NH-, and -S- and 
and Res are each independently selected from hydrogen, C r C 10 alkyl, aryl. C r C 10 alkaryl. C,-C 10 aralkyt. 
carboxy, carbalkoxy, and halo; and the acidic group is selected from 

-5-tetrazolyi, 
-SO3K 



0 

t 

P OH 

1 

ORgg 




55 
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where n is 1 to 8, is a metal or C,-C, 0 alkyi, and R» is hydrogen or 0,-0,0 alky*; 
provided (hat at {east one of R 14 or R, 5 must be the group, -(L«Hacidic 9roup); 
R,e, and R 17 are each independently selected form hydrogen, non-interfering aubstituents, selected 

45 from the group consisting of 0,-Cb alkyi, 0,-Ce alkenyl, C,-Ce alkynyl. Or C 12 aralkyl, Cr C 12 alkaryl, CrCe cy- 
doalkyl, C3- Cb cycloalkenyl, phenyl, tolulyl, xylenyf , biphenyl, 0,-0* alkoxy, C,-Ce alkenyfoxy, 0,-Ceaikynyloxy, 
CrC^aikoxyaikyl, C2-C12 alkoxyalkyioxy, CrC 12 alkylcarbonyl. C r C 12 altycaifconylamino, C^jalkoxyami- 
no. C2-C12 aJkoxyaminocarbonyl. C,-C, 2 aJkylamjno, 0,-C* alkytthto, CrC 12 alkylthiocarbonyl. 0,-C, alkylsul- 
finyl. C,-Ce alkylsulfonyl, Ca-C* haloalkoxy. C,-C 0 haloalkyfsulfonyl, C r C, haloalkyi, C r C, hydroxyalkyl, 

» -0(0)0(0,-08 alcyl), -(CH 2 ) n -0-(C 1 -C« alkyl), benzytoxy, phenoxy, phenylthio, -(CONHSOaR), -CHO, amino, 
amtdino. bromo, carbamyi, carboxyl, carbalkoxy, -(CHJn-COzH. chloro. cyano, cyanoguanidlnyl, fluoro, gua- 
nkJino. hydrazide. hydrazine hydrazido, hydroxy, hydroxyamino, k>do, nitro, phosphono, -SO,H, thioacetal, 
thiocarbonyl, and 0,-Ce carbonyi; where n is from 1 to 8. 

A preferred class of compounds according to this invention are the compounds represented by the formula 
55 (||) where both X's are oxygen. 

Another preferred class of compounds according to this invention are th compounds represented by for- 
mula (II) where the acid linker. -(L*)-. for R Y9 is selected from the groups; 
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10 



15 



20 



■HN' 



H 



f 



H 



H 



f 



H 



&84 



<C) 2 -4 



R85 



?84 



(C) 2 -« 



*8S 



and 



25 



30 



H 2 C- 



I 
f 

H 



?84 



(C) 2 -4 



RS5 



wherein and Res are each independently selected from hydrogen, C r C 10 alkyl, aryl, C r C 10 alkaryl, 0,-0,0 
aralkyl, carboxy, carbalkoxy, and halo. 
35 Preferred compounds of the invention are also those having the general formula (III); 



40 



45 



50 




wherein; 

R 21 is the group -(L^Re*; where, -(L^ is a divalent linking group having the formula; 



55 
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5 




10 p is 1 to 5. 

and Rei is a group selected from (a) or (b); 

where; 

(a) is selected from the group consisting of 



15 



20 



■+CH 2 )l-2 




(Rio) 



and 



25 



30 



35 



40 



45 




■fCH 2 )o-2 




where R 10 is a radical independently selected from halo, Ci-C 10 alkyl, CrC 10 alkoxy, -S-(Ci-C t o alkyl), and 
C r C 10 haloalkyl and t is a number from 0 to 5; and 

(b) Is a member of (a) substituted with one or more independently selected non-interfering substituents 
selected from the group consisting of C,-C« alkyl, C t -Ce alkoxy, C r Ce haloalkoxy, CrCe haloalkyl, bromo, 
chloro, fluoro, or lodo; R u Is selected from hydrogen, Cj-Cg alkyl, C r C e alkoxy, C r Ce haloalkoxy, C r C* 
haloalkyl. bromo, chloro, fluoro, or lodo, or the group, -<L.)-(acldic group), wherein the acid linker -(L,)- 
has an acid linker length of 2 or 3 atoms and Is represented by the formula; 



?B4 



RB5 



60 where Q is selected from the group -(CHa)-, -0~, -NH-, and -S-; and Ras are each independently selected 
from hydrogen, C,-C 10 alkyl, aryl, C 1 -C 10 alkaryl, C r C 10 araJkyl, hydroxy, and halo; and the acidic group is se- 
lected from 

-CO2H 
-SO*H 

55 -P(0)(OH) 2 ; 

R25 is selected from hydrogen, C r Ce alkyl, C r Ce alkoxy, C r Co haloalkoxy, Cj-C^ haloalkyl, bromo, 
chloro, fluoro, or iodo, or the group, -(L,Hacidic group), 

wherein the acid linker -(LJ- has an acid link r length f 3 to 8 atoms and the acid linker group, -(LJ- is; 
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R84 



Q ( CH 2 ) r — (phenylene ) a 

i 

R 85 



where r is a number from 1 to 7, s is 0 or 1 , and Q is selected from the group -(CH 2 )-, -O-, -NH-, and -S-; and 
Rm and Rss are each independently selected from hydrogen, 

CrCio alkyl, e^yli CfCio alkaryl, Cf-Cto aralkyl, 
carboxy, carbalkoxy, and halo; and the acidic group is selected from 

-CQzH 

-SO3H 
-P(O) (OH) 2 ; 

provided that at least one of R 24 or R25 must be the group, -(U)-(acidic group); 

R». and R 27 are each independently selected form hydrogen, or C r C 6 a!kyi f C r C© aikoxy, CrCe ha- 
loalkoxy, C r Cs haloaikyl, bromo, chloro, fluoro, or iodo. Most preferred are compounds of formula III wherein 
only one of R 24 or R25 are -(L,)-(acidic group), R M and/or R27 are hydrogen, and the acidic group is carboxyl. 

Specific preferred compounds and all pharmaceutically acceptable salts, solvates and prodrug derivatives 
thereof which are Illustrative of the compounds of the invention include the following: 

(A) P^2-Aminc-1.2-diwc*thy1)-2-^ acid, 

(B) dl-2-P-(2-Amino-1,2^toxoeth^^ 

(C) Q3-<2-Amino~1,2-dioxoethylH^ acid, 

(0) [[3-<2-AminQ-1,2-dioxx>eth^ add, 

(E) [P^2-Amino-1,2-dioxoethtf)-1^ acid. 

(F) fJ3-(2-Amino- 1 ,2-dioxoethyl}-1 -l(2,6-dichtoropheny1)methyl>2-methyl- 1 H -indo)-4-yf]oxy)acetic acid 

(G) B3K2-Arrtino-1,2-dioxoethyl}-H4(fIitt^ acid, 

(H) p^2-Aminc-1,2-dioxoethylK-r^ acid, 

(1) uX2-Amino-1 a^ioxoetr*yl)-2-ethyl-1-(ph8nylm8thyl)-1H-indc)M-yl]oxylacetic acid. 

(J) PK2-AminoO,2^kwoethyl)-H( acid, 
(K) D3-<2-Amino-1,2^ioxoethyl)-1^ acid, 
(L)Q3^2-aminc-1,2-dloxcmmyl)-H[1,r-biphenyn-2-y1methyl>-2-pro 

(M) 03-(2-Amino»1,2-dicxoethyl^2^dopropyl-1-(phenylmethy1^ add, 

(N) p-<2-Amlno-1 ,2-dtoxoethyl)-1 -«1 .1 '-biphenyth2-y}rTmtry))-2^lopro^ 

acid, 

(O) 4-{[3^2-Aminc-1,2-dioxoethyf)-2-ethyl-1-(phenylmethyl acid, and 

(P) mixtures of (A) thru (O) in any combination. 

Most preferred are 1 H-indde-3-glyoxy!amides selected from the formulae: 
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The salts of the above 1H-indole-3-glyoxylamide compounds represented by formulae (I) and (II) and 
nemed compounds (A) thru (P) are an additional aspect of the invention. In those instances where the com- 
pounds of the invention possess acidic or basic functional groups various salts may be formed which are more 
water soluble and physiologically suitable than the parent compound. Representative pharmaceutical^ accept- 
able salts, Include but are not limited to, the alkali and alkaline earth salts such as llhium, sodium, potassium, 
calcium, magnesium, aluminum and the like. Salts are conveniently prepared from the free acid by treating 
the acid in solution with a base or by exposing the acid to an ion exchange resin. 

Included within the definition of pharmaceutically acceptable salta are the relatively non-toxic inorganic 
and organic base addition salts of compounds of the present invention, for example, ammonium, quaternary 
ammonium, and amine cations, derived from nitrogenous bases of sufficient basicity to form salts with th 
compounds of this invention (see, for xample. S. M. Berg , at a/., "Pharmaceutical Salts." J. Phar. ScL 66: 
1-19 (1977)). Moreover, the basic group(8) of the compound of the invention may be reacted with suitable or- 
ganic or inorgani acids to form salts such as acetate, benzen sulfonate, benzoate, bicarbonate, bisulfate, bi- 
tartrate. borate, bromide, camsylate, carbonate, chloride, clavulanate. citrate, chloride, edetate, edisytate, es- 
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tdate, esylate, fluoride, fumarate. gtuceptate, gluconate, glutamate, glycdylarsanilate, hexyiresorcinate, bro- 
mide, chloride, hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate. maJseate, man- 
delate, mesylate, methylbromide, methylnitrate, methylsuJfate, mucate. napsylate, nitrate, oleate, oxalate, pal- 
mitate, pantothenate, phosphate, polygalacturonate. salicylate, stearate. subacetate, succinate, tannate. tar- 
trate, tosylate, trifluoroacetate, trifluoromethane sulfonate, and valerate. 

Certain compounds of the invention may possess one or more chiraJ centers and may thus exist in optlcafly 
active forms. Likewise, when the compounds contain an alkenyl or alkenylene group there exists the possibility 
of asr and trans- isomeric forms of the compounds. The R- and S-isomers and mixtures thereof, including ra- 
cemic mixtures as well as mixtures of cis- and trans- isomers, are contemplated by this invention. Additional 
asymmetric carbon atoms can be present in a substituent group such as an alkyl group. All such Isomers as 
well as the mixtures thereof are intended to be included in the invention. If a particular stereoisomer is desired, 
it can be prepared by methods well known in the art by using stereospecif ic reactions with starting materials 
which contain the asymmetric centers and are already resolved or, alternatively by methods which lead to mix- 
tures of the stereoisomers and subsequent resolution by known methods. 

Prodrugs are derivatives of the compounds of the invention which have chemically or metaboiically deav- 
able groups and become by sol volysis or under physio logical conditions the compounds of the invention which 
are pharmaceutically active in vivo. Derivatives of the compounds of this invention have activity in both their 
add and base derivative forms, but the acid derivative form often offers advantages of solubility, tissue com- 
patibility, or delayed release in a mammalian organism (see, Bundgard, H., Design of Prodrugs, pp. 7-9, 21- 
24, Elsevier, Amsterdam 1985). Prodrugs indude add derivatives well known to practitioners of the art, such 
as, for example, esters prepared by reaction of the parent addic compound with a suitable alcohol, or amides 
prepared by reaction of the parent add compound with a suitable amine. Simple aliphatic or aromatic esters 
derived from acidic groups pendent on the compounds of this invention are preferred prodrugs. In some cases 
it is desirable to prepare double ester type prodrugs such as (acyloxy) alkyl esters or((aJkoxycarbonyl)oxy)alkyl 
esters. 

The synthesis of the 1H-indofe-3-glyoxylamide8 of the invention (for example, formula I) can be accom- 
plished by well known methods as recorded in the chemical literature. Those procedures useful for the syn- 
theses of the compounds of the invention are illustrated herein and outlined in the following reaction schemes 
1 through 6. 
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Scheme 1 




To obtain the glyoxytemides substituted in the 4-position with an acidic function through an oxygen atom, 
the reactions outlined in scheme 1 are used (for conversions 1 thru 5, see ret. Robin D. Clark, Joseph M. Mu- 
ss chowskJ, Lawrence E. Fisher, Lee A. Fiippin, David B. Repke, Michel Souchet, Synthesis, 1991, 871-878, the 
disclosures of which are incorporated h rein by reference). The ortho-nitrotoiuen , 1, is readily reduced to the 
2-methylaniline, 2, using Pd/C as catalyst The reduction can be cam' d ut methanol or tatrahydrofuran (THF) 
or a combination of both, using a low pressure of hydrogen. The aniline, 2, on heating with dMert-butyl dicar- 
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bonate in THF at reflux temperature is converted to the N-tert-butylcarbonyt derivative, 3, in good yield. The 
diltthium salt of the dianton of 3 is generated at -40 to -2Q°C in THF using sec-butyi lithium and reacted with 
the appropriately substituted N-methoxy-N-rnemylaikanamide. This product 4, may be purified by crystalliza- 
tion from hexane. or reacted directly with trifluoroacetic acid in methylene chloride to give the 1,3-unsubsti- 

5 tuted indole 5. The 1,3-un substituted Indole 5 is reacted with sodium hydride in dimethylformamide at room 
temperature (20-25°C) for 0.5-1 .0 hour. The resulting sodium salt of 5 is treated with an equivalent of ar ylmethyl 
halide and the mixture stirred at a temperature range of 0-100°C, usually at ambient room temperature, for a 
period of 4 to 36 hours to give the 1 -arylmethyiinoole, 6. This indole, 6. is O-demethylated by stirring with boron 
tribromide in methylene chloride for approximately 5 hours (see ret Tsung-Ying Shem and Charles A Winter. 

10 Adv. Drug Res.. 1977, 12, 176, the disclosure of which is incorporated herein by reference). The 4-hydroxyin- 
dole, 7. is alkylated with an alpha bromoalkanoic acid ester in dimethylformamide (DMF) using sodium hydride 
as a base, with reactions conditions similar to that described for the conversion of 5 to 6. The a-[(indol-4- 
yi)oxy)aIkanoic acid ester, 6, is reacted with oxalyl chloride in methylene chloride to give 9, which is not purified 
but reacted directly with ammonia to give the gjyoxamide 10. This product is hydrolyzed using 1N sodium hy- 

15 droxide in MeOH. The final glyoxyiamide, 11 , is isolated either as the free carboxyiic acid or as its sodium salt 
or in both forms. 

Scheme 2 
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T synthesize the glyoxyiamides substituted on the indole ring in the 5- position with an oxybutanoic acid 
and in th 2-position with an alky! group, the reactions outlined in Scheme 2 are used. The 1,3-unaubstftuted 
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indoles, 12, are made by the same methods described in Scheme 1 to make 5. When 12 in a mixture of DMF 
and THF was treated first with NaH/mineral oil and then an aryfmethyt halide, there is obtained in good yield, 
the 1-ary!methylindo!e t 1 3. This indole, 1 3, in methylene chloride is reacted with oxaJyt chloride and the mixture 
added directly to THF saturated with ammonia to give the 5-methoxy glyoxamide 15. The 5-methoxy derivative 
5 was O-demethylated to the 5-hydroxy compound, 16 by stirring with boron tri bromide in methylene chloride. 
This product is reacted with NaH/mineral oil and gama-bro mo butyric acid, t- butyl ester as described above to 
give the intermediate 17 that can easily be converted to the carboxylic product 18, by stirring with trifluoroa- 
cetic acid in methylene chloride. 

10 

Scheme 3 




For the glyoxyfamides substituted in the 5-position with oxybutanoic acid and in the 2- position with hydro- 
40 gen, the comrnericaliy available indole, 1 9 was converted thru the series of reactions outlined in Scheme 3 to 
the gtyoxylamide 24 using reaction conditions similar to that described in Scheme 1. 
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To obtain glyoxylamidea substituted in Ih 4-positton with an acidic function through an oxygen atom and 
in the 2-position with chloro, math xy or methythio. the reactions outlined in Scheme 4 can be used. The 2- 
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oxindole 25 can be converted to the 4- xyester 27 by methods described in Scheme 1 . This intermediate on 
treatment with oxalyl chloride followed by ammonia gives the giyoxamide 29. AJkyiation with benzyl bromide 
and sodium hydride followed by hydrolysis, would give the 2-chloro acid derivative, 31. Utilizing the intermedi- 
ate 30, the 2-chloro substituent could be replaced by methyimercaptan or methanol to give the 2-methyithio 
5 and 2-methoxy derivatives, 34 and 35. 



Scheme 5 

to 



is 



20 



23 



30 



35 




To obtain the glyoxyf amides where the carboxyl group in the (bur position Is connected through a nitrogen 
40 atom, the reaction sequence in Scheme 5 can be used. The nitro indole (36) (obtained by the procedure outlined 
in Tetrahedron 46(17) 6065-6112 (1990) by Jan Bergman and Peter Sand, the disclosure of which is incorpo- 
rated herein by reference) can be alkylated with an aryl methyl bromide using NaH as base to give (37). Treat- 
ment of (37) with oxalyl chloride and then ammonia gives the glyoxyiamide (38). Reduction of the nitro group 
of (36) with hydrogen using Pt/BaS0 4 as catalyst and subsequent alkylation with a 2-bromoacetate using NaH- 
45 COj as base gives (40). Basic hydrolysis using dilute NaOH gives the product (41). 
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Scheme 6 
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To obtain the glyoxylamides where the carboxyt group in the four position is connected through an all car- 
bon chain, the reactions outlined in Scheme 8 can be used The benzoic acid 53 is reacted with thionyl chloride 
to give the corresponding benzoyl chloride which is reacted with 2-amino-2-methyM-propanol and then thionyl 

25 chloride to give the protected acid 54. The nitro group of the oxazoline is reduced with hydrogen using Pd/C 
as catalyst and the aniline 55 heated with dMert-butyl dicarbonate to give the N-tert-butoxycarbonyl derivative 
56. This is converted to the indole 57 as reported in Scheme 1 and the indole alkylated with benzyl bromide 
using NaH and base to give 58. The oxazollne group is converted to an aldehyde by treating with methyl iodide, 
reducing with sodium borohydride and hydrolyzlng with acid. Treating this aldehyde with (carbethoxymethy- 

30 lene)triphenylphosphorane gives the acrylic acid derivative 60. This is reacted with oxalyt chloride and ammo- 
nia as previously described and then reduced catalytically using Pd/C to give the glyoxylamide 62. This ester 
is hydrolyzed to the carboxyiic acid derivative 63. Using similar chemistry, the carboxylic acid derivative that 
is extended by one carbon atom 64 can also be prepared. 

1H-indole-3-glyoxylamides described herein are believed to achieve their beneficial therapeutic action 

35 principally by direct inhibition of mammalian (Including human) sPLA 2 < &"d not by acting as antagonists for 
arachidonic acid, nor other active agents below arachidonlc acid in the arachkJonlc acid cascade, such as 5- 
lipoxygenases, cydooxygenases, and etc. 

The method of the invention for inhibiting SPLA2 mediated release of fatty acids comprises contacting mam- 
malian SPLA2 with an therapeutically effective amount of 1H-indole-3-glyoxylamide substituted at the 4 or 5 

40 positions with an acidic derivative, its salt or a prodrug derivative thereof. 

A preferred method of the invention comprises contacting sPLAg with an therapeutically effective amount 
of 1H-lndole-3-glyoxytamide represented by formulae (I), (II), (HI), or compounds (A) thru (O), supra. 

A preferred method of the invention also comprises contacting human sPLA? with a therapeutically effec- 
tive amount of 1H-indole-3-glyoxyfamide represented by formulae (III) where said glyoxylamide is substituted 

45 at the 4 position with an acidic group (or salts or prodrug derivatives thereof). Another aspect of this invention 
is a method for treating septic shock, adult respiratory distress syndrome, panceatitls, trauma, bronchial asth- 
ma, allergic rhinitis, rheumatoid arthritis, and related diseases which comprises administering to a mammal 
(including a human) a therapeutically effective dose of 1 H-indole-3-glyoxylamides of the invention (see, for* 
mula I, II, 111 or compounds (A) thru (O), supra.) or a pharmaceutical^ acceptable salt or prodrug derivative 

so thereof. A most preferred method of treating septic shock in humans is to admin fejter a therapeutically effective 
dose of 1H-indoJe-3-glyoxytamides selected from the formulae: 
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45 or a pharmaceutical^ acceptable salt, solvate, or prodrug derivatives thereof. 

As previously noted the compounds of this invention are useful for inhibiting oPLAj mediated release of 
fatty adds such as arachidonic acid. By the term, "inhibiting" is meant the prevention or therapeutics ly sig- 
nificant reduction in release of sPLAj initiated fatty acids by the compounds of the invention. By "pharmaceut- 
ical!/ acceptable" it is meant the carrier, diluent or excipient must be compatible with the other ingredients of 
bo the formulation and not deleterious to the recipient thereof. 

The specific dose of a compound administered according to this invention to obtain therapeutic or prophy- 
lactic effects will, of course, be determined by the particular circumstances surrounding the case, including, 
for example, the compound administered, the route of administration and the condition being treated. Typical 
daily doses will contain a non-toxic dosage level of from about 0.01 mg/kg to about 50 mg/kg of body weight 
55 of an active compound of this invention. 

Preferably th pharmaceutical formulation Is In unit dosag form. Th unit dosage form can be a capsule 
or tablet itself, or th appropriate number of any of these. The quantity f active Ingredient in a unit dose of 
composition may be varied or adjusted from about 0.1 to about 1000 milligrams r more according to th par- 
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ticular treatment involved. It may be appreciated that it may be necessary to make routine variations to th 
dosage depending on the age and condition of the patient The dosage will also depend on the route of ad- 
ministration. 

The compound can be administered by a variety of routes including oral, aerosol, rectal, transdermal, sub- 
cutaneous, intravenous, intramuscular, and intranasal. 

Pharmaceutical formulations of the invention are prepared by combining (e.g., mixing) a therapeutically 
effective amount of the 1H-indole-3-glyoxylamides of the invention together with a pharmaceuticaliy accept- 
able carrier or diluent therefor. The present pharmaceutical formulations are prepared by known procedures 
using well known and readily available ingredients. 

In making the compositions of the present invention, the active ingredient will usually be admixed with a 
carrier, or diluted by a carrier, or enclosed within a carrier which may be in the form of a capsule, sachet, paper 
or other container. When the carrier serves as a diluent, it may be a solid, semi-solid or liquid material which 
acts as a vehicle, or can be in the form of tablets, pills, powders, lozenges, elixirs, suspensions, emulsions, 
solutions, syrups, aerosols (as a solid or in a liquid medium), or ointment, containing, for example, up to 10% 
by weight of the active compound. The compounds of the present invention are preferably formulated prior to 
administration. 

For the pharmaceutical formulations any suitable carrier known in the art can be used. In such a formula- 
tion, the carrier may be a solid, liquid, or mixture of a solid and a liquid. For example, for intravenous injection 
the compounds of the invention may be dissolved in at a concentration of 2 mg/ml in a 4% dextrose/0.5% Na 
citrate aqueous solution. Solid form formulations include powders, tablets and capsules. A solid carrier can be 
one or more substances which may also act as flavoring agents, lubricants, solubilisers, suspending agents, 
binders, tablet disintegrating agents and encapsulating material. 

Tablets for oral administration may contain suitable exdpients such as calcium carbonate, sodium carbon- 
ate, lactose, calcium phosphate, together with disintegrating agents, such as maize, starch, or alginic acid, 
and/or binding agents, for example, gelatin or acacia, and lubricating agents such as magnesium stearate, 
stearic acid, or talc. 

In powders the carrier is a finely divided solid which is in admixture with the finely divided active ingredient 
In tablets the active ingredient is mixed with a carrier having the necessary binding properties in suitable pro- 
portions and compacted In the shape and size desired. The powders and tablets preferably contain from about 
1 to about 99 weight percent of the active ingredient which is the novel compound of this invention. Suitable 
solid carriers are magnesium carbonate, magnesium stearate, talc, sugar lactose, pectin, dextrin, starch, ge- 
latin, tragacanth, methyl cellulose, sodium carboxymethyi cellulose, low melting waxes, and cocoa butter. 

Sterile liquid form formulations include suspensions, emulsions, syrups and elixirs. 

The active ingredient can be dissolved or suspended in a pharmaceuticaliy acceptable carrier, such as ster- 
ile water, sterile organic solvent or a mixture of both. The active ingredient can often be dissolved in a suitable 
organic solvent for instance aqueous propylene glycol. Other compositions can be made by dispersing the 
finely divided active Ingredient in aqueous starch .or sodium carboxymethyi cellulose solution or in a suitable 
oil. 

The following pharmaceutical formulations 1 thru 8 are illustrative only and are not Intended to limit the 
scope of the Invention in any way. "Active ingredient", refers to a compound according to Formula (I) or a phar- 
maceuticaliy acceptable salt solvate, or prodrug thereof. 

Formulation 1 

Hard gelatin capsules are prepared using the following ingredients: 





Quantity (mg/capsule) 


Active ingredient 


250 


Starch, dried 


200* 


Magnesium stearate 


■ 

10 


Total 


460 mg 



34 



15 



20 



25 



30 



35 
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Formulation 2 

A tablet is prepared using the ingredients below. 



5 




Quantity (rrtg/taWet) 




Active ingredient 


250 




Cellulose, micro crystalline 


400 


10 


Silicon dioxide, fumed 


10 




Stearic acid 


5 




Total 


665 mg 



55 



The components are blended and compressed to form tablets each weighing 665 mg 
Formulation 3 

An aerosol solution is prepared containing the following components: 





Weight 


Active ingredient 
Etrtand 

Propellant 22 (Chlorodifluoromethane) 
Total 


0.25 
25.75 
74.00 


100.00 



The active compound is mixed with ethanol and the mixture added to a portion of the propellant 22, cooled 
to -30°C and transferred to a filling device. The required amount is then fed to a stainless steel container and 
diluted with the remainder of the propellant The valve units are then fitted to the container. 

Formulation 4 

Tablets, each containing 60 mg of active ingredient are made as follows: 





Active ingredient 


60 mg 


40 


Starch 


45 mg 




Macrocrystalline cellulose 


35 mg 




Polyvinylpyrrolidone (as 10% solution in water) 


4mg 


45 


Sodium carboxymethyt starch 


4.5 mg 




Magnesium stearate 


0.5 mg 




Talc 


1 mg 


50 


Total 


150 mg 



The active ingredient starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed thor- 
oughly. The aqueous solution containing polyvinylpyrrolidone is mixed with the resultant powder, and the mix- 
ture then is passed through a No. 14 mesh US. sieve. The granules so produced are dried at 50°C and passed 
through a N . 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and talc, previously 
passed through a No. 60 mesh U.S.siev . are then added to th granules which, after mixing, are compressed 
on a tablet machine to yield tablets each weighing 1 50 mg. 
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Formulation 5 



Capsules, each containing 80 mg of active ingredient, are made as follows: 



5 


Active ingredient 


80 mg 




Starch 


59 mg 




Microcrystalline cellulose 


59 mg 


10 


Magnesium stearate 


2mg 




Total 


200 mg 



The active ingredient, cellulose, starch, and magnesium stearate are blended, passed through a No. 45 
15 mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities. 

Formulation 6 



Suppositories, each containing 225 mg of active ingredient, are made as follows: 



20 


Active ingredient 






225 mg 




Saturated fatty acid glycerides 


2,000 mg 




Total 


2,225 mg 



26 



The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated fatty 
acid glycerides previously melted using the minimum heat necessary. The mixture is then poured into a sup- 
pository mold of nominal 2 g capacity and allowed to cool. 

30 Formulation 7 

Suspensions, each containing 50 mg of active ingredient per 5 ml dose, are made as (blows: 



| Active ingredient 


50 mg 


| Sodium carboxymethyl cellulose 

i 


50 mg 


! Syrup 


1.25 ml 


Benzoic acid solution 


0.10 ml 


Flavor 


q.v. 


Color 


q.v. 


Purified water to total 


5ml 



The active ingredient b passed through a No. 45 mesh U.S. sieve and mixed with the sodium carboxyme- 
thyl cellulose and syrup to form a smooth pasta. The benzoic add solution, flavor and color are diluted with a 
portion of the water and added, with stirring. Sufficient water is then added to produce the required volume. 

80 Formulation 8 

An intravenous formulation may be prepared as follows: 



Active ingredient 


100 mg 


Isotonic salin 


1,000 ml 



The solution of the abov ingredients generally is administered intravenously to a subject at a rate of 1 ml per 
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minute. 

All of the products of the Examples described below as well as intermediates used in the following proce- 
dures showed satisfactory nmr and ir spectra. They also had the correct mass spectral values. 

5 Example 1 

Preparation of Q^(2-Aminc-1,2^foxratriyt)-2-me acid, a com- 

pound represented by the formula: 

10 



15 



20 



25 




Part A. Preparation of N-tert-butoxycarbonyl-3-methoxy-2-methylaniline. 

A solution of 44.4c, (344 mmol) of 3-methoxy-2-methyianiline and 75g (344 mrndjof di-tert-butyl dicarbon- 
ate in 400 mL of THF was heated to maintain reflux for 4 hours. After concentrating at reduced pressure, the 
30 residue was taken up in ethyl acetate, washed with 1N citric acid, water and dried (MgSO^. After removing 
the solvent at reduced pressure, the residue was crystallized from hexane to give 64.5g (84% yield) of N-tert- 
butoxycartx3nyt-3-methoxy-2-methylaniline, mp, 56-57°C. 





Analysis for C 13 H 18 N0 3 : 


35 


Calculated: 


C, 65.80; 


H. a07; 


N. 5.90 




Found: 


C, 63.32; 


H, 7.83; 


N, 5.56. 



PartB. Preparation of 4-Methoxy-2-methyt-1H-indote. 

A solution of 280 mL (0.36 mol) of 1 .3M sec-butyl lithium in cyctohexane was added slowfy to N-tert-bu- 
toxycarbonyl-3-methoxy-2-methylaniline (43g, 0.18 mol) in 300 mL of THF keeping the temperature below - 
40°C with a dry ice-ethand bath. The bath was removed and the temperature allowed to rise to -20°C and 
then the bath replaced. After the temperature had cooled to -60°C. 18.5g (0.18 mol) of N-methoxy-N-methyl- 
gtyoxytamide in an equal volume of THF was added dropwtee. The reaction mixture was stirred 1 hour, the 
cooling bath removed and stirred an additional 1 hour. It was then poured into a mixture of 600 mL of ether 
and 600 mL of 1N HCJ. The organic layer was separated, washed with water, dried over MgS0 4 , and concen- 
trated at reduced pressure to give 39.5g of a mixture of 1-{2-(t8rt-butoxycarbonylaminoK-methoxyphenyll«2- 
propanone and starting anflide. This mixture was dissolved in 100 mL of methylene chloride and 40 mL of tri- 
fluoroacetic acid and stirred for a total of 26 hours. The mixture was washed with water, driedtMgSO*) and 
concentrated at reduced pressure. The residue was chromatographed on silica gel editing with 20% 
EtOAc/hexane to give on crystallization from OkCyhexane 13.9g of 4-inethoxy-2-methyM H-lndole, mp, 80- 
86°C. 



55 
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Analysis for C 10 H t1 NO: 


Calculated: 
Found: 


C, 74.51; 
C t 74.41; 


H, 6.88; 
H f 7.08; 


N. 8.69 
N. 8.47. 



Part C. Preparation of 4-Methoxy-2-methyM-(phenylmettyl)-1H-indole. 

4-Methoxy-2-methyl-1H-indo!e (1g, B2 mmol) was added to 248 mg (6.2 mmol) of 60% sodium hy- 
dride/mineral oil (washed with hexane before adding DMF) In 15 mLof DMF and after stirring for 0.5 hour, 0.74 
mL (6.2 mmol) of benzyl bromide was added. The mixture was stirred at room temperature for 1 8 hours, diluted 
with water and extracted with ethyl acetate. The ethyl acetate solution was washed with brine, dried (MgS0 4 ) 
and after concentrating at reduced pressure, the residue was chromatographed on silica gel eluting with 20% 
EtOAc/hexane to give 1.3g(84% yield) of 4-methoxy-2-methyl-Hphenylmethyl)-1H-indole, melting at 96- 
116°C. 



Analyses for C 17 H 17 NO: 


Calculated: 
Found: 


C, 81.24; 
C, 81.33; 


H. 6.82; 
H. 6.74; 


N, 5.57 
N. 5.29. 



Part D. Preparation of 4-Hydroxy-2-methyM-(phenytrnethylHH-indole. 

A solution of 1.25g (5 mmol) of 4-methoxy-2-methyM-(phenylmethy1)-1H-indole and 20 mL of 1M 
8Br3/CH 2 CI 2 in 50 mL of methylene chloride was stirred at room temperature for 5 hours and concentrated at 
reduced pressure. The residue was dissolved in ethyl acetate, washed with brine and dried (MgS0 4 ). After con- 
centrating at reduced pressure, the residue was chromatographed on silica gel eluting with 20% EtOAc/hexane 
to give 577mg (49% yield) of 4-hydroKy-2-methyl-1-(phenylmethyl)-1H-indole, 125-127°C. 



Analyses for C 16 H 15 NO: 


Calculated: 
Found: 


C. 80.96; 
C, 80.76; 


H, 6.37; 
H, 6.26; 


N.5.90 
N. 5.80. 



Part E. Preparation of fl2-Methyl-1-<phenylmethyl)-1H-indol-4-yl]oxy]acetic acid methyl ester. 

4-Hydroxy-2-methyl-1-<phenylmethyl)-1H-indole (530mg, 2.2 mmol) was added to 88 mg (2.2 mmol) of 
60% NaH/mineral oil in 20 mL of DMF and the mixture stirred for 0.67 hours. Then, 0.21 mL (2.2 mmol) of methyl 
bromoacetate was added and stirring maintained for 17 hours. The mixture was diluted with water and extract- 
ed with ethyl acetate. The ethyl acetate solution was washed with brine, dried (MgS0 4 ), and concentrated at 
reduced pressure. The residue was chromatographed on silica gel eluting with 20% EtOAc/hexane to give 
597mg (88% yield) of [I2-methyl-1-(phenyimfithyl)-1H-indoJ-4-yl]oxy]acetic acid methyl ester, 140»143°C. 



Analyses for CuHioNO^ 


Calculated: 
Found: 


C. 73.77; 
C. 74.01; 


H, 6.19; 
H. 6.23; 


N, 4.53 
N. 4.32. 



Part F. Preparation of |[3-(2-Amino-1 f 2-dioxoethy1)-2-methyl-1-(^ 
acid methyl ester. 

Oxalyt chloride (0.16 mL, 1.9 mmol) was added to 582mg (1.9 mmol) of [p-methyl-1-(phenytmethyl)-1H- 
indo!-4-yl]oxy]acetic acid methyl ester in 10 mL of methylene chloride and the mixture stirred for 1.5 hours. 
The mixture was concentrated at reduced pressure and residue taken up in 10 mL of methylene chloride. An- 
hydrous ammonia was bubbled in for 0.25 hours, the mixture stirred for 1.5 hours and evaporated at reduced 
pressure. The residue was stirred with 20 mLof ethyl acetate and the mixture filtered. The filtrate was con- 
centrated to give 672mg of a mixture of |p^2-ajnino-1^-dioxoethyl)-2-methyl-1-(phenylmethyl)-1H-indol-4- 
yt]oxy]acetic acid, methyl ester and ammonium chloride, mp 202-215°C. 

Part G. Preparation of (T>(2- Amino- l,2-dloxoetrryl)-2Hroethy1-1-(phenytmem^ 
acid. 
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A mixture of 660mg (1.7 mmol) of ([3-{2-amino-1,2-d} xoothyl>-2-m8thy1-1-(phenylmethy1)-1H-indoJ-4- 
yf]oxy]acetic acid methyl ester and 10 mL of 1 N NaOH in 30 mLof methanol was heated to maintain reflux for 
1 hour, cooled to room temperature and stirred for 0.5 hour. The mixture was concentrated at reduced pressure 
and the residue taken up in EtOAc/water. The aqueous layer was separated, made acidic to pH 2-3 with 1N 
HCJ and extracted with EtOAc. On concentrating the EtOAc solution, 431 mg (69% yield) of [3-{2-amino-1,2- 
dioxoethyl)-2-methyl-1 -(phenylmethyl)-1 H-indoJ-4-y)]oxy]acetic acid crystallized, melting at 218-220°C. 



Analyses for C 2 oH 1 bN 2 0 5 ; 


Calculated: 
Found: 


C 65.57; 
C, 63.31; 


H. 4.95; 
H. 4.79; 


N, 7.65 
N. 6.91. 



Example 2 

Preparation of dl-2-{[3-{2-Amino-1 ,2-dioxoemyl)-2-methyM-(phenylmethyl)-1 H-indoM-yi]oxy]propa- 
noic acid, a compound represented by the formula: 




Part A. Preparation of d-2-n2-MethyM-(prterrytmemyfMH^^ acid methyl ester. 

4- Hydroxy-2-methy!-1-(phenylmethyl)-1 H-indote (483mg, 2.0 mmol) was reacted with 62mg (2.0 mmol) of 
60% NaH/mineraJ oil in 20 mL of DMF and then with 0.22 mL(2.0 mmol) of dknethyl 2-bromopropionate as 
described in Example 1, Part E to give after chromatography on silica gel eluting with 20% EtOAc/hexane 
480mg (74% yield) of dl-2-Q2-methyl-1 -(phenytmethyl)-l H-irtdoM-yl]oxylpropanoic acid methyl ester. 

Part B. Preparation of dl-2-{[3-(2-Amino-1 ,2-dioxoethyl)-2-methyH -(phenylmethyl)-1 H-indoW- 
yi]oxy]propanoic acid, methyl ester. 

Oxalyl chloride (0.16 mL, 1.9 mmol) was reacted with 480mg (1.5 mmol) of dl-2-I[2-methyM-(phenylme- 
thyl)-1H-lndoJ-4-yl]oxy]propanoic acid methyl ester and then reacted with anhydrous ammonia as in Example 
1 . Part F and the reaction product was dissolved in EtOAc, washed win water, dried (MgS0 4 ) and concentrated . 
The residue was chromatographed on silica gel (eiuted with EtOAc) to give 531 mg (90% yield) of dt-2-H3-(2- 
amino-1,2^toxoethy1^2-methyM-(ph acid, methyl ester, melting at 

approximately 175°C. 



Analyses for C22H22N2O5: 


Calculated: 
Found: 


C« 66.99; 
C. 67.28; 


H. 5.62; 
H. 5.59; 


N.7.10 
N, 7.03. 



Part C. Preparation f dl-2-H3-(2-Amino-1 ,2-dioxoethy1)-2^ethyM-(pheny!methyl)-1 H-indoW- 
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yljoxyjpropan icacld. 

A mixture of 521mg (1.3 mmol) of dl-2-n3^2-amino-1,2-dioxoethyi)-2-m8thyl-1-(phenylmethyl)-1rWndoJ- 
4-yl]oxylpropanoic acid methyl ester and 1 0 mL of 1 N NaOH in 30 mLof methanol was heated to maintain reflux 
for 0.17 hours, cooled to room temperature and stirred for 0.5 hour. The mixture was concentrated at reduced 
5 pressure and the residue taken up in EtO Ac/water. The aqueous layer was separated, made acidic to pH 2*3 
with 1N HQ and extracted with EtO Ac The EtOAc solution was concentrated at reduced pressure and the 
residue stirred with a EtOAc-ether mixture. The insoluble material was filtered to give 246mg (50% yield) of 
dW-H3-(2-amino-1.2-dioxoethyl^ addt mp< 2 01- 

204°C. 



Analyses for C^Hjo^Os: 


Calculated: 
Found: 


C, 66.31; 
C, 65.63; 


H, 5.30; 
H. 5.61; 


N. 7.36 
N, 7.03. 



Example 3 

20 Preparation of Q3-<2- Amino- 1 ,2-dtaxoethyl)- 1 -([1 , 1 , -biphenyl)-2-ylmethyl>.2-methy»- 1 H-indd-4-yl)oxy]acet- 

ic acid, a compound represented by the formula: 



25 



30 



35 



40 




Paf t A. Preparation of 1-([1 J'-Biphenyl^2-yfmemyl)^mem^^ 

Using the procedure described in Example 1 , Part C f Ig (6.2 mmol) of 4-methoxy-2-methyM H-indole was 
reacted with248mg (6.2 mmol) of 60% NaH/mineraJ oil and then 1.1 mL (6.2 mmol) of 2-(bromomethyl)biphenyl 
to give after chromatography on silica (eluting with 1 7% EtOAc/hexane) 1 .63g (80% yield) of 1-([1 f 1 •-biphenytj- 
2-ylmethyl)-4-methoxy-2-methyl-1 H-indde as an oil. 





Analyses for C^H^NO: 




Calculated: 


C, 84.37; 


H, 6.46; 


N.4.28 


56 


Found: 


C. 84.11; 


H, 5.66; 


N. 3.83. 



PartB. Preparati n of M[1.V-Bipherryl}-2-ytmetty^ 

Byth method used in ExampJ 1 , Part D, 1.6g (4.9 mmol) of 1^1 ,1 '-biphenyl}-2-ylrnethyl)-4-rnethoxy-2- 
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methyMH-tndole was O-demethylated by treating it with 20 mL of 1M BSr^CH 2 0 2 . The crude product was 
chromatographed on silica gel and eJuted with 20% EtOAc/hexane to give 841 mg (55% yield) of 1-([1.1 -bl- 
pheny!)-2-ylmethylM-hydroxy-2-methyl- 1 H- indole. 



Analyses for C^H^NO: 


Calculated: 
Found: 


C. 84.32; 
C, 84.59; 


H, 6.11; 
H. 6.33; 


N, 4.47 
N, 4.75. 



Parte. Preparation of Q1 -([1 ,1 '-Biphenyl]-2-ylmethyt)-2-methy1-1 H-indol-4- yt Joxyjacetlc acid methyl ester. 

1-(I1,1'-BiphenylV2-ytmethyl>^hydroxy-2-methyl-1H-indole (7671119, 2.45 mmol) was alkylated by treat- 
ing with 0.23 mL (2.45 mmol) of methyl bromoacetate and 98mg (2.45 mmol) of 60% NaH/mineraJ oil in DMF 
as described in Example 1, Part E. The product was purified by chromatography over silica gel editing with 
20% EtOAc/hexane, to give 730mg(77% yield) of {[l-fll.l'-bjphenylK-ylmethylH-methyl-IH-indol^- 
yl]oxy]acetic acid methyl ester, 99-1 01 °C. 





Analyses for C^H^NO* 




Calculated: 


C. 77.90; 


H, 6.01; 


N.3.63 


20 












Found: 


C. 78.11; 


H, 6.17; 


N, 3.74. 



Part D. Preparation of fl3^2-Am!no-1,2-dioxoethylH-(lU 
yl]oxy]acetic acid methyl ester. 

25 Using the procedure in Example 1, Part F. 715mg (1.9 mmol) of H1-(I1 ,V-biphenyl]-2-ylmethyl)-2-m8thyl- 
1 H-indot-4-yl]oxy]acetic acid methyl ester was reacted first with 0.16 mL (1 .9 mmol) of oxalyt chloride and then 
excess ammonia to give a white solid. This was stirred with ethyl acetate and the insoluble material separated 
and dried to give 660mg of a mixture of fl3-(2-amino-1 ^-dloxoethyl)*1-([1 ,1*-biphenyl)-2-ylnTethyi)-2-methyi- 
1H-indol-4-yt)oxy]acetic acid methyl ester and ammonium chloride. This mixture melted at 144-148°C. 

30 Part E. Preparation of |P-(2-Amino-1 t 2-dic*oethylHKP^^ 
yl]oxy]acetic acid. 

A mixture of 646 mg (1 .4 mmol) of ff3-(2-arnlno-1 ,2-dioxoethyt)-1 *([1 ,1 '-blphenyl]-2-ytmethyi)-2-methyl-1 H- 
indoM-yl]oxy]acetic acid methyl ester in 1 0 mL of 1 N NaOH and 20 mL of MeOH was heated to maintain reflux 
for 1 hour, cooled to room temperature and stirred 0.5 hour. The mixture was concentrated, the residue stirred 
35 with a mixture of EtO Ac/water and the solid material that did not dissolve was filtered and dried to give 227mg 
(35% yield) of H3-{2-amino-1,2-dioxoethyl)-1-([1 ,r-biphenyl>2-ylmethyl)-2^ethyi-1H-indol-4-ynoxy]aceUc 
acid, sodium salt, mp, >265°C. 





Analyses for C2 0 H 21 N 2 O 5 Na: 


40 


Calculated: 


C. 67.24; 


H, 4.56; 


N. 6.03 




Found: 


C, 69.38; 


H. 4.88; 


N v 5.42. 



PartF. The aqueous layer was separated from the filtrate from above and made acidic to pH 2-3 with 1N Ha. 
The prectpate was extracted with EtO Ac and upon concentrating the EtOAc 1 28mg (20% yield) of Q3-(2-amino- 
1,2KJtaxoethytH41.1'-bipto^ acid precipitated, mp, 228-231 °C. 





Analyses for G^^fi*. 


50 


Calculated: 


C, 70.58; 


H, 5.01; 


N.6.33 




Found: 


C. 73.12; 


H. 5.37; 


N.5.81. 



55 Example 4 

Preparatkw of [I3-(2-Am^ 
acid, a compound represented by the formula: 
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s 



to 



13 



20 




25 



35 



40 



45 



Part A. Preparation of 1 -([1,1'-Bip he ny1>3-ylm ethyl )^ 

Using the method in Example 1, Part C, 805mg (5 mmol) of 4-rnethoxy-2-methyt-1H-indoie was reacted 
with 200mg (5 mmol) of 60% NaH/mineral and then 1.0g(5 mmol) of a-(chloromethyi)biphenyi in DMF to give 
after chromatography on silica gel (eluted with 20% EtOAc/hexane) 1.25g(76% yield) of 1-<[1.r-bipheny1]-3- 
ylmethyl)-4-methoxy-2-methyl-1H-indole. mp, 127-1 31 °C. 



30 


Analyses for C23H21NO: 




Calculated: 


C. 84.37; 


H, 6.46; 


N, 4.27 




Found: 


C, 83.30; 


H, 6.55; 


N, 4.07. 



Part B. Preparation of 1-fll J'-Biphenyl^3-ylmemylH-hydroxy-2-methyi-1H-indole. 

By the method used in Example 1, Part D, 1.25g (3.8 mmol) of 1-(l1,1'-biphenyl}-3-ylmethyl)-4-methoxy- 
2-methyMH-indole was O-demethyiated by treating it with 152 mLof 1 M 8Br3fCH 2 Ct 2 to give 1 .03g (87% yield) 
of crude 1-([1 ,1 , -biphenylh3-ylmethyl)-4-hydroxy-2-methyl-1 H-indole. 

PartC. Preparation of H1-([1 ,r-Biphenyl}-3-ytmethyl)-2-methyi-1H-indol-4-yi]oxyJaceUc acid methyl ester. 

1-ff1.1'-Biphenyl}-3-ytrnethytH-hydroxy-2-methyt-1HHndole(1.03g, 3.3 mmol) was alkylated by treating 
with 0.31 mL (3.3 mmol) of methyl bromoacetate and 132mg (3.3 mmol) of 60% NaH/mineral oil in DMF as 
described in Example 1, Part E. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane. to give 1.0g(79% yield) of H1-([1 J*-biphenylh3-ylmethyl)-2-metriyl-1H-indoM-ynoxy]acetic 
acid methyl ester, 99-1 02°C. 





Analyses for C^H^NC^: 




CaJculated: 


C, 77.90; 


H 6.01; 


N, 3.63 


50 


Found: 


C, 77.61; 


H. 6.09; 


N. 3.62. 



Part O. Preparation of I3-(2-Amino-1,2-dioxoethyl)-1-(l1 J'-biphenyl]-3-ylmethyl)-2-memyMH-indoM- 
yt]oxy]acetic acid methyl ester. 

Oxalyl chloride (0.23 mL, 2.6 mmol) was added to 1 ,0g (2.6 mmd) of Q1 -([1 ,1 '-biphenyf}-3-yimethyl)-2-me- 
55 thyH H-indoM-yiJoxyJacetic acid methyl ester in 1 5 mL of methyl en chloride and th mixture stirred for 1 .3 
hours. The mixture was concentrated at reduced pressure, th residue redissolved in 1 5 mL of m thytene chlor- 
ide and ammonia gas bubbled in for 0.25 hours, stirred for 0.25 hours and concentrated. The residue was stirred 
with EtOAc/water and th undissolved materia) filtered to give 3Q0mg of Q3-(2-amino-1 ,2-dtoxoethy1)-1-([1 ,V- 
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biphenyl}-3-ylmethy)>.2-methyl-1H-indol-4-yl]oxy]acetic acid methyl ester. The EtOAc layer from the filtrate 
was separated, washed with brine, dried(MgS0 4 ) and concentrated. The residue was chromatographed on sil- 
ica get eluting with EtOAc to give an additional 671mg of p^2-aminc*1.2^ioxoethyl)-H[1.1 , -biphenyi)-^yl- 
metriy1>>2-methyl-1H-^doM-yl]oxy]acetJC acid methyl ester, mp, 175-179°C. The total combined yield of prod- 
5 uctwas82%. 

Analyses for C27H24N2O5 : 



10 Calculated: C, 71.04; H, 5.30; N, 6.14 

Found: C, 71.30; H ( 5.41; N, 6.35. 

Part E. Preparation of R3-(2- Amino- 1.2-dioxoethy1M-fl1.^^ 
15 yt]oxy]acetic acid. 

Using the procedure described in Example 2, Part E, 956mg (2.1 mmol) of Q3-(2-amino-1,2-dioxoethyi)- 
J'-biphenyl]-3-ytrnethyl)-2H^^ add methyl ester was hydrolyzed in 10 mL of 

1N NaOH and 20 mL of MeOH to give 403mg (41% yield) of B3-{2-ainino-1.2-dioxoethyl)-1-(t1.r-biphenyll-3- 

ytmetriyl)-2-metriy1-1H-indol-4-ylloxy^cetlc acid, sodium salt, mp, >265°C. 



25 



Analyses for Ca^lsfeOsNa: 


Calculated: 
Found: 


C, 67.24; 
C. 67.20; 


H, 4.56; 
H, 4.58; 


N, 6.03 
N, 6.03. 



There was also obtained 346mg (37% yield) of ff3-{2- amino- 1 ,2-dioxoethy1)-1 -([1 .1*-biphenyt]-3-ylmethyl)- 
2-methyl-1H-indoM-yl]oxy]acetic acid, mp ? 236-236°C. 



Analyses for C^H^^Os: 


Calculated: 
Found: 


C, 70.58; 
C. 70.58; 


H, 5.01; 
H, 5.25; 


N, 6.33 
N, 6.11. 



35 

Example 5 

Preparattonof[PK2-AmirK>^^ 
acid, a compound represented by the formula: 

40 




Part A. Preparation of 1-fl1.V-Biph rTyJH-ytmethyi>-4-methoxy-2-methyt-1 H-indole. 

43 
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Using the method in Example 1, Part C, 805mg (S mmol) of 4-methoxy-2-methyi-1 H-indole was reacted 
with 200mg (5 mmol) of 60% NaH/mineral oil and then 1.0g(5 mmd) of 4-(cMoromethyl)biphenyl in DMF to 
give after chromatography on silica gel (eluted with 20% EtOAc/hexane) 1.3g (60% yield) of 1-<[1 t 1'-biphenyl]- 
4-y!methyl)-^rnethoxy-2-memyi-1H-indole, mp. 118-123°C. 



Analyses for C23H21NO: 


Calculated: 
Found: 


C, 84.37; 
C, 84.66: 


H, 6.46; 
H, 6.62; 


N, 4.27 
N, 4.00. 



Part B. Preparation of 1-([1 ,1 -Blphenyll-4-yimethyl)-4-hydroxy-2-methyt-1 H-indole. 

By the method used in Example 1, Part D, 1.3g (4.0 mmol) of 1-([1, V-biphenylJ-4-yimethylH-methoxy-2- 
methyl-1 H-indole was O-demethylated by treating it with 16 mL of 1 M BBryCH 2 Ci 2 to give 970mg (77% yield) 
of crude 1 -([1 . 1 *-biphenyiH-ylniethyl)-4-hydroxy-2-rnet hyi- 1 H-indole. 

Part C. g1-([1 ,1 '-Biphenyl}-4-ylmethyl^2-methyM H-indol-4-yrjoxy]acetic acid methyl ester. 

Using the procedure described in Example 1, Part E, 1-(I1,V-biphenyl^3-yirnethyl)-4-hydroxy-2-rnethyl- 
1H-indole (970mg, 3.1 mmol) was treated with 124mg (3.1 mmol) of 60% NaH/mineral oil and then 0.29 mL 
(3.1 mmol) of methyl bromoacetate. The product was purified by chromatography over silica gel eluting with 
20% EtOAc/hexane, to give 747mg(63% yield) of nH[1.1'-biphenyl3-4-yimethyl)-2-methyl-1H-indoi-4- 
yl]oxy)acetic acid methyl ester, 184~167°C. 





Analyses for 0&H 2 zNO z : 




Calculated: 


C, 77.90; 


H, 6.01; 


N.3.63 


25 












Found: 


C, 78.63; 


H, 6.10; 


N, 3.56. 



Part D. Preparation of 03^-Amlno-1,24ioj«ethy^ 
yl]oxy]acetic acid methyl ester. 

30 Oxalyi chloride (0.17 ml_ 1 .9 mmol) was added to 747mg (2.6 mmol) of Q1-([1 ,1 '-biphenytH-ylmethyl)-2- 
inethyMH-lndoM-yQoxylacetlc acid methyl ester In 15 mL of methylene chloride and the mixture stirred for 
1 .3 hours. The mixture was concentrated at reduced pressure, the residue redissolved In 1 5 mL of methylene 
chloride and ammonia gas bubbled In for 0.25 hours, stirred for 0.25 hours and concentrated. The residue was 
stirred with EtOAc/water and the undissolved material filtered to give 818mg (94% yield) of Q3-(2-amlno-1,2- 

35 dioxoethyl)-1-((1 ,1 *-biphenylJ-4-ylmemyl)-2-rnethyl-1 H-indol-4-yl]oxy]acetic acid methyl ester. 21 5-21 7°C. 





Analyses for C27H24N2O5: 




Calculated: 


C. 71.04; 


H, 5.30; 


N, 6.14 


40 


Found: 


C, 71.32; 


H. 5.43; 


N. 6.33. 



Part E. Preparation of n3-(2-Amino-1,2-dkwoethylH-(l1.1^ 
yf]oxy]acetic acid. 

Using the procedure described in Example 2, Part E, 803mg (1.8 mmol) of D3-(2-amlno-1,2-dloxoethy1)- 
H[1 ,V-bipheny1H-ytmethyl)-2-methyl-1 H-indoi-4-yi]oxy]acetic acid methyl ester was hydrolyzed in 10 mL of 
1N NaOH and 20 mL of MeOH to give 614mg (74% yield) of Q3-(2-ainlno-1.2-dioxoethyl)-1-ai.1 % "biphenylH- 
ytmetriyl)-2-methyl-1HHndoi-4-yl]oxy]acetic acid, sodium salt, mp, >265°C. 



Analyses for C2eH 21 N 2 0sNa: 


Calculated: 
Found: 


C, 67.24; 
C. 67.48; 


H. 4.56; 
H, 4.62; 


N, 6.03 
N. 6.14. 



55 There was also obtained 35mg(4% yield) of fl3K2-amino-1.2-dioxoethy1H^l1.V^ 
m thyl-1H-fndol-4-ylJoxy]acetic acid, mp. 228-232°C. 
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Analyses for CjeH^Os: 




Calculated: 


C, 70.58; 


H, 5.01; 


N. 6.33 


5 


Found: 


C, 70.54; 


H, 5.08; 


N. 6.14. 



Example 6 

10 Preparatwn of (W2-Amin^t2^i(^^ 

acid, a compound represented by the formula: 



15 



20 



25 



30 



35 



40 



43 



80 




PertA. Preparation of W(2>Dlchlorophenyl)methtf 

4.Methoxy-2^ethyl-1 H-lndole (805fng, 5 nw^ 
hydride/mineral oil (washed with hexane before adding DMF) In 1 0 mL of DMF and after stirring for 0 87 hours 
782mg (4 mrnol) of a*6Mrfchlorotoluene was added. The mixture was stirred at room temperature for 5 hours' 
dikited with water and extracted with ethyl acetate. The ethyl acetate solution was washed with brine, dried 
(MgSQ 4 ) and after concentrating at reduced pressure, the residue was chromatographed on silica gel eluting 
with 20% EtOAc/hexane to give 1.08g (84% yield) of I^.G-dcWorophenylJrwm^r^thoxy^^thyl-l^ 
indole, melting at 154-157°C. 



Analyses for C 17 H 15 Cl2NO: 


Calculated: 
Found: 


C f 63.77; 
C. 67.16; 


H. 4.72; 
H, 5.14; 


N, 4.37 
IM.4.19. 



PartB. Preparation of H(2.6-Dfchlorophenyt)rnBthylI^hyo^y-2-methy»-1H-indole 

, ^l"!??* 0 ? U8ed ln Example 1 - PartD ' 108 8 ( 33 « ™»0 of 1 -1(2,6 dtahtorophenyOnwthviJ+methoxy- 
2-methyMH.indole was O-demethylated by treating it with 13.5 mL of 1M BBryCH,a 2 to give 862mg (83% 

. 1 : l !i , !" d j^'^ ph8 ^ me ^^^ y ^- 2 - ,neth ^ 1H - |ndole - aftw chromatography on silica gel 
(eiuted with 20% EtOAc/hexane). 8 "" 





Analyses for C l6 H 13 a 2 NO: 


55 


Calculated: 


C, 62.76; 


H. 4.28; 


N, 4.57 


Found: 


C. 63.03; 


H, 4.45; 


N, 4.56. 



PartC, Preparation of ttM(Z6-r^oroprien^ H-indd^yUoxy]acetic acid methyl ster. 

45 
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Using the procedure described in Example 1 t Part E, 14(2.6^ichloraphenyl)methylH-hydroxy-2*methy)- 
1H-tndoie (862mg, 2.8 mmol) was treated with 112mg (2.B mmol) of 60% NaH/mtnerat oil and then 0.27 mL 
(2.8 mmol) of methyl bromoacetate. The product was purified by chromatography over silica gel eluting with 
20% EtOAc/hexane, to give 411 mg (39% yieid) of BH<2.6-dlchlorophenyl)metr^2nrnethy1.1H-indol-4- 
s yI]oxy]acetic acid methyl ester, mp. 168-1 69°C. 

Analyses for C 19 H 17 Cl 2 N03 : 

Calculated: C, 60.33; H, 4.53; N, 3.70 

10 



Found: C, 60.55; H, 4.70; N, 3.75. 

15 

Part D. Preparation of ffH2-Amino-1,2-dioxoethyiM-((2,^ 
yi]oxy]acetic acid methyl ester. 

OxaJyl chloride (0.09 mL, 1 .07 mmol) was added to 405mg (1 .07 mmol) of [[1-[(Z6-dichlorophenyl)methyl}> 
2-methy)-1H-indoi-4-yi]oxy]acetic acid methyl ester in 10 mL of methylene chloride and the mixture stirred for 

20 3.0 hours. The mixture was concentrated at reduced pressure, the residue redissorved in 1 5 mL of methylene 
chloride and ammonia gas bubbled in for 0.25 hours, stirred for 0.25 hours and concentrated. The residue was 
stirred with EtOAc/water. The EtOAc layer was separated, washed with brine, dried (MgS0 4 ) and concentrated. 
The residue was chromatographed on silica gel eluting with EtOAc to give 426mg (88% yield) of fJ3-(2-amlno- 
1,2-dfoxoethyiM-{(2,6^ichlcTOphenyO^ acid methyl ester, mp, 200- 

25 202*C. 



Analyses for C^H^CIzNzOs: 


Calculated: 
Found: 


C, 56.14; 
C, 56.39; 


H, 4.04; 
H, 4.15; 


N, 6.24 
N, 6.45. 



Part E. Preparation of fl3-(2-Amino-1,2HjioxoethylH4<2.6-dichlcfop 
yl]oxy]acetic acid. 

A mixture of 420mg (0.94 mmol) of R3-(2-arfno-1,2-dioxoethyfH-^ 
1 H-indol-4~yt]oxylacetic acid methyl ester, 5 mL of 1 N NaOH and 1 5 mL of MeOH was heated to maintain reflux 
for 0.1 7 hours, cooled to room temperature and stirred 0.5 hours. Ethyl acetate and water was added, the aqu- 
eous layer separated, made acidic to pH 2-3 with 1N HO, and the mixture extracted wtih ethyl acetate two 
times. The part that was not soluble was filtered. The filtrate was dried (MgS0 4 ) and concentrated. The re- 
maining solid was washed with a small volume of ether/methylene chloride and the insoluble material filtered 
and combined with the filtered material above to give 351 mg (86% yield) of H3-(2-amino-1,2-dioxoethyi)-1- 
[(2,Wichlorophenyl)meth^ acid, mp, 236-239°C. 





Analyses for C^taCI^Os: 


45 


Calculated: 


C, 55.19; 


H, 3.70; 


N.6.44 




Found: 


C, 55.34; 


H, 3.72; 


N, 6.35. 



so Example 7 

Preparation of [[3^-Amino-1,2-dkwc«thylM-[4(fl^ 
acid, a compound represented by the formula: 

66 
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5 



10 



15 




F 



20 Part A. Preparation of H(4-Fluorophenyl)methylH-™thoxy-2-methyH H-indole. 

4-Methoxy-2-methyl-1H~tndole (805mg, 5 mmol) was added to a mixture of 200 mg (5 mmol) of 60% so- 
dium hydride/mineral oil (washed with hexane before adding DMF) in 10 mL of DMF and after stirring for 0.5 
hours, 0.6 mL (5 mmol) of 4-ftuorobenzyl chloride was added. The mixture was stirred at room temperature 
for 18 hours, diluted with water and extracted with ethyl acetate. The ethyl acetate solution was washed with 

25 brine, dried (MgS0 4 ) and after concentrating at reduced pressure, the residue was chromatographed on silica 
gel eluting with 20% EtOAc/hexane to give 1 .1 g (64% yield) of 1-[(44iuomphenyl)methyl]-4-methoxy-2-methyl- 
1 H-indole, melting at 104-108°C. 



Analyses for C t7 H 16 FNO: 


Calculated: 
Found: 


C, 75.82; 
C, 73.82; 


H, 5.99; 
H, 5.95; 


N, 5.20 
N, 5.01. 



35 Part B. Preparation of H(4-Ruorophenyi)methyf)^hydroxy-2-methyi-1 H-indole. 

By the method used in Example 1. Part D, 1.1g (4.1 mmol) of H(4-fluorophenyl)methyl)-4-methoxy-2-me- 
thyM H-indole was O-demethylated by treating it with 16.4 mL of 1M BBrj/CH 2 CI 2 to give 881 mg (84% yield) 
of crude M(44tuoraphenyl)!nemyn-4-hydro^ 

Parte. Preparation of ni-[(4-Ruorophenyl)methyi^2-methyl-1H-imJol-4-yi]oxy]acette acid methyl ester. 

Using the procedure described in Example 1, Part E, 1-[(4-flucfophenyl)rnethylH-hydroxy-2-mBthyi-1H- 
" indole (881 mg, 3.45 mmol) was treated with 1 38mg (3.45 mmol) of 60% NaH/mineral oil and then 0.33 mL (3.45 
mmol) of methyl bromoacetate. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane. to give 914mg (81% yield) of nH(4-fluoropheny])methyl^2^ethy^ 
acid methyl ester, mp, 92-98°C. 



45 


Analyses for C 1ft H 18 FN0 3 : 




Calculated: 


C. 69.71; 


H, 5.54; 


N.4.28 




Found: 


C. 70.83; 


H, 6.00; 


N. 4.08. 



50 



Part D. Preparation of [[3-(2-Amino-1 ( 2^ioxoemy1M-[(4-fluoro^ 
yi]oxy]acetlc acid methyl ester. 

Oxalyl chloride (0.24 mL 2.6 mmol) was added to 914mg (2.8 mmol) of II1-[(4-nuorophenyl)methylJ-2-me- 
thyt-IH-lndol-4-ylloxylacetic acid methyl ester in 15 mLof methylen chloride and the mixture stirred for 1.3 
55 hour. The mixture was concentrated at reduced pressure, the residue redissolved in 15 mLof methylene eWor- 
ld and ammonia gas bubWed in for 0.25 hours, stirred for 0.25 hours and concentrated. The residu was stirred 
with EtOAcAvaterand the undissolved material filtered to give 25mg (4%yteld)of Q3-<2-amino-1 t 2-di xoethyi)- 
H(4-fluoroph nyi)methyi}-2-methy»-1 H-indol-4-y1]oxylac8tlc acid methyl ester. The EtOAc layer from the f tt- 

47 
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trat was separated, washed with brine, dried (MgS0 4 ) and concentrated. Th residue was chromatographed 
on silica gel eJuting with EtOAc to give an additional 757mg of Q3-(2-amtno-1,2-dioxodthyi)-1-[(4-fluorophe- 
nyi)methyi)-2-methyHH-indol-4-yl]oxylacetic acid methyl ester, mp, 178-1 80°C. The total combined yield of 
product was 70%. 



Analyses for C^H^^Og; 


Calculated: 
Found: 


C, 63.31; 
C f 62.31; 


H. 4.81; 
H, 4.78; 


IM, 7.03 
N. 6.85. 



Part E. Preparation of (I3^2-AmirK>-1,2-dioxoethylH-K4-fluoro^ 
yJ]oxy]acetic acid. 

A mixture of 767mg (1.9 mmd) of [[3-(2-amino-1 ,2-dioxoethyf)-1-[(4-f lucrophenyl)methylJ-2-methyl-1 H-irv 
doi-4-yiJoxy]acetic acid methyl ester, 10 ml of 1N NaOH and 30 mL of MeOH was heated to maintain reflux 
for 0.67 hours, coded to room temperature and stirred 1 hour. Ethyl acetate and water were added and the 
aqueous layer separated, made acidic to pH 2-3 with 1 N HCI and the mixture extracted wtih ethyl acetate two 
times. The combined ethyl acetate extracts were dried (MgS0 4 ) end concentrated. The remaining solid was 
washed with a small volume of ethyl acetate to give 593mg (81% yieid) of [f3-(2-amino-1 ^-dioxoethyl^l-^ 
fluomphenyt)methyl}-2-rnetriyl-1H-indol-4-yl]oxy]acetic acid, mp, 244-247°C. 



Analyses for C 20 H 17 FN 2 Ofi: 


Calculated: 
Found: 


C, 62.50; 
C, 62.40; 


H, 4.46; 
H, 4.57; 


N, 7.29 
N, 7.00. 



Example 8 

Preparation of fl3-(2-Amiiio-1£-dbxoethyl)^ 
acid, a compound represented by the formula: 




Part A. Preparation of 4-Meth xy-2-m thyM-{(1-naphthaJ nyi)methylJ-1H-indole. 

4-Methoxy-2-methyt-1H-indo(e (644mg, 4 mmol) was dissolved in 10 mL of DMF and 160mg (4 mmol) of 
60% NaH/mineral oi I was added. After 0.67 h urs, 707mg (4 mmol) of 1 -(chIorom6thyf)naphthalen was added. 
After 5 hours, the mixture was diluted with water and extracted twice with ethyl acetate. The combined thyi 
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acetate was washed with brin , dried (MgS0 4 ) and concentrated at reduced pressure. The res Wu was chro- 
matographed on silica get and eiuted with 20% EtOAc/hexane to give 1 . 1 7g(97% yield) of 4-metnoxy-2-methyf- 
H(1-naphthalenyi)methyf]-1 H-indofe. 



Analyses for C21H19NO: 


Calculated: 
Found: 


C. 83.69; 
C. 83.71; 


H, 6.35; 
H, 6.45; 


N, 4.65 
N, 4.41. 



Part B. Preparation of 4-Hydroxy-2-methyl-H(1-naphthaIenyl)rfmthy1J-1H-indole. 

By the method used in Example 1 , Part 0, 1 .1 7g (3.9 mmoJ) of 4-methoxy-2-methyl-1-[{1-naphthaienyl)me- 
thyl]-1H-lndote was O-demethylated by treating it with 15.6 mL of 1 M BBr3/CH 2 a 2 to give a material that was 
chromatographed on silica gel (eiuted with 20% EtOAc/hexane then 50% EtOAc/hexane) to give 796mg (71% 
yield) of 4*hydroxy-2-methyl-1-((1-naphthaienyl)methyl]-1H-indole. 

Part C. Preparation of (J2-Methyi-1 -l<1-naphthaienyl)methyl}-1H-indol-4-yl]oxy]acetlc acid methyl ester. 

Using the procedure described in Example 1, Part E, 4-hydroxy-2-methyi-1-((1-naphthateny1)methyl}-1H- 
indole (796mg, 2.8 mmol) was treated with 11 2mg (2.8 mmol) of 60% NaH/minera) oil and then 0.27 mL (0.27 
mmoJ) of methyl bromoacetate. The product was purified by chromatography over silica get editing with 20% 
EtOAc/hexane to give 450mg (45% yield) of ^2^^hyl-^[(1-napWha^eny^)methyl^1H-indo^^yiloxy]acetic 
acid methyl eater, 167-171°C. 





Analyses for C23H21NO3: 




Calculated: 


C, 76.86; 


H, 5.89; 


N t 3.90 


25 












Found: 


C, 77.95; 


H, 6.25; 


N. 3.72. 



Part D. Preparation of ff3-(2-Aminc-1.2^kwemyl^2HTietri^^ 
yl]oxy]acetic acid methyl ester. 

30 Using the procedure in Example 1, Part F f 445g (1.24 mmol) of C2HTiethyt-H(1-naphthalenyl)metriyll-1H- 
indol-4-yl]Qxy]acetic acid methyl ester was reacted first with 0.11 mL (1.24 mmol) of oxalyl chloride and then 
excess ammonia to give a white solid. This was stirred with ethyl acetate and water. The EtOAc was washed 
with brine, dried (MgS0 4 ) and concentrated at reduced pressure. The residue was chromatographed on silica 
gel eluting with ethyl acetate to give 409mg of Q3-(2-amino-1,2-dloxoethyl>-2-methyl-1-[(1-naphthalenyl)me- 

35 thyi)-1H-indd-4-yi]oxy]acetic acid methyl ester, mp 188-190°C. 



Analyses for C25H22N2O5: 


Calculated: 
Found: 


C. 69.76; 
C, 69.94; 


H. 5.15; 
H, 5.28; 


N. 6.51 
N, 6.55. 



Part E. Preparation of |I3-(2-Amino-1,2-dioxoethy1)-2-me^ 
yljoxyjaceticacid. 

A mixture of 402mg (0.93 mmol) of u^2-arrtnc-1.2-dtoxc*m^ 
45 t ndd-4-yP,oxy]acetic acid, 5 mL of 1 N NaOH and 1 5 mL of MeOH was heated to maintain reflux for 0.5 hours, 
stirred at room temperature for 0.5 h and concentrated at reduced pressure. The residue was taken up in ethyl 
acetate and water, the aqueous layer separated and made acidic to pH 2-3 with 1N HCi. The mixture was ex- 
tracted with ethyl acetate, the ethyl acetate was washed with brine, dried(MgS0 4 ), and concentrated at reduced 
pressure. The residue was stirred with ether/rnethyiene chloride and filtered to give 284mg(73% yield) of p> 
50 (2-amino-1,2-dioxoethy1)-2-meth^ acid, mp, 233-235°C. 



Analyses for C^H^O* 


Calculated: 
Found: 


C, 69.22; 

w, OO.aG, 


H. 4.84; 
H, 5.01; 


N,6.73 
N, 6.36. 
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Example 9 



Preparation of [[3-{2-Amiro-1j2-dioxoethyl)-2-ethyl-H acid, a 

compound represented by the formula: 



w 



15 



20 




25 



30 



35 



45 



60 



55 



Part A. Preparation of 2-Ethyi-4-methoxy-1 H-indole. 

A solution of 140 mL (0.18 mot) of 1.3M sec-butyl lithium in cyclohexane was added slowly to N-tert-bu- 
toxycarbonyl-3-methoxy-2-methylaniline (21 .3g, 0.09 mo!) in 250 mL of THF keeping the temperature below - 
40°C with a dry ice-ethanol bath. The bath was removed and the temperature allowed to rise to 0°C and then 
the bath replaced. After the temperature had cooled to -60°C, 18.5g (0.18 mo!) of N-methoxy-N-methyipropa- 
namide in an equal volume of THF was added dropwise. The reaction mixture was stirred 5 minutes, the cooling 
bath removed and stirred an additional 1 8 hours. It was then poured into a mixture of 300 mL of ether and 400 
mL of 0.5N HO. The organic layer was separated, washed with water, brine, dried over MgS0 4 . and concen- 
trated at reduced pressure to give 25.5g of a crude of 1-PHtert-butoxyca^riylamino)-6^ethoxyphenyl]-2- 
butanone. This material was dissolved in 250 mL of methylene chloride and 50 mL of trif luoroacetic acid and 
stirred for a total of 17 hours. The mixture was concentrated at reduced pressure and ethyl acetate and water 
added to the remaining oil. The ethyl acetate was separated, washed with brine, dried (MgS0 4 ) and concen- 
trated. The residue was chromatographed three times on silica eluting with 20% EtOAc/hexane to give 13.9g 
of 2-ethyl-4-methoxy-1 H-indole. 





Analyses for C^H^NO: 


40 


Calculated: 


C. 75.40; 


H, 7.48; 


N. 7.99 




Found: 


C. 74.41; 


H. 7.64; 


N. 7.97, 



Part B. Preparation of 2-Ethyl-4-methoxy-1-(phenylmethyl)-1 H-indole. 

2-Ethyl-4-methoxy-1 H-indole (4.2g, 24 mmol) was dissolved in 30 mL of DMF and 980mg (24 mmd) of 
60% NaH/minerial oil was added. After 1 .5 hours, 2.9 mL(24 mmol) of benzyl bromide was added. After 4 hours, 
the mixure was diluted with water and extracted twice with ethyl acetate. The combined ethyl acetate was wash- 
ed with brine, dried (MgSO*) and concentrated at reduced pressure. The residue was chromatographed on sil- 
ica gel and eluted with 20% EtOAc/hexane to give 3.1g (49% yield) of 2-ethyM-methoxy-1-(phenylmethyl)- 
1 H-indole. 

Part C. Preparation of 2-Ethyl-4-hydroxy-1-(phenylmethyl)-1 H-indole. 

By the method used in Example 1, Part D, 3.1g (11.7 mmol) of 2-ethyl-4-methoxy-1-(phenyimethyi)-1H- 
indole was O-demethylated by treating it with 48.6 mL of 1M BBr 3 /CH 2 Cf 2 to give a material that was chroma- 
tographed on silica gel (eluted with 20% EtOAc/hexane) to giv 1.58g (54% yield) of 2-ethyl-4-hydroxy-1- 
(phenytmethylH H-indole, mp, 86-90°C. 
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Analyses for C 17 H t7 NO: 


Calculated: 
Found: 


C, 81.24; 
C, 81.08; 


H. 6.82; 
H. 6.92; 


N. 5.57 
N.5.41. 



Part D. Preparation of Q2-Etriyl-1-(phenytmetriyl)-1H-lndol-4-yl)oxylacetic acid methyl ester. 

Using the procedure described in Example 1, Part E. 2-ethyf-4-hydroxy-1-(phenylmethyiy-1H-indoJe 
(l.56g, 6.2 mmol) was treated with 248mg (6.2 mmol) of 60% NaH/minerat oil and then 0.6 mL(6.2 mmol) of 
methyl bromoacetate. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane, to give 1 .37g (69% yield) of B2-ethyl-1-(phenylmethyl)-1H-indol-4-y0oxy]acetic acid methyl es- 
ter. 89-92°C. 



Analyses for C20H21NO3. 


Calculated: 
Found: 


C. 74.28; 
C. 74.03; 


H. 6.55; 
H. 6.49; 


N, 4.33 
N. 4.60. 



Part E. Preparation of n3-(2-Amino-1^toxoethyl>-2-etnyM^ 
acid methyl ester. 

Using the procedure in Example 1, Part F, 1.36g (4.2 mmol) of H2-ethyi-1-(phenylmethyl)-1H-indol-4- 
yl]oxy]acetic acid methyl ester was reacted first with 0.4 mL (4.2 mmol) of oxalyt chloride and then excess am- 
monia to give a white solid. This was stirred with ethyl acetate and the insoluble material separated and dried 
to give 1.37g of a mixture of fl3-(2-aminc-1,2-dioxoBtriyl>-2-ethy1-1-(phen^ 
acid methyl ester and ammonium chloride. This mixture melted at 172-1 87°C. 

Part F. Preparation of [T>(2-Amino-1.2-dioxoethyi)-2-ethyM-(pto 
acid. 

A mixture of 788mg (2 mmol) of [3-(2-arr«nc-12^ioxc«thyl)-2-ethyl-Hphenylmethyl)-1HMndol-^ 
yl]oxy]acetic acid methyl ester. 10 mL of 1n NaOH and 30 mLof MeOH was heated to maintain relfux for 0.5 
hour, stirred at room temperature for 0.5 hour and concentrated at reduced pressure. The residue was taken 
up in ethyl acetate and water, the aqueous layer separated and made acidic to pH 2-3 with 1N HQ. The pre- 
cipitate was filtered and washed with ethyl acetate to give 559mg (74% yield) of H3-(2-amino-1 ( 2-dioxoethyl)- 
2-ethyl-1-(pheny1methyl)-1H-indol-4-yl]oxy]acetic acid, mp, 230~234°C. 



Analyses for C21H20N2O5.* 


Calculated: 
Found: 


C, 65.96; 
C. 66.95; 


H. 5.80; 
H. 5.55; 


N, 7.33 
N, 6.99. 



Example 10 

Preparation of [[3-(2-Amino-1 t 2-dioxoethylH-[(3-chlorop 
ic acid, a compound represented by the formula: 
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Part A. Preparation of H(3-Chlorophenyl)methyl]-2-ethyl-4-rnethoxy-1H-indole. 

Using the procedure in Example 1 , Part C t 1.61g (9.2 mmoi) of 2-ethyl-4-rnethoxy-1H-indole was reacted 
with 368mg (9.2 mmol) of 60% NaH/mineriai oil and then 1 2 mL (9.2 mmoi) of 3-chlorobenzyJ chloride in 10 
25 mL of DMF to give a 1.34g (49% yield) of H(3-chlorophenyl)methyt)-2-ethyl-4-methoxy-1H-indole after chro- 
matography on silica gel(ehiting with 20% EtOAc/hexane). 

Part B. Preparation of 1-[(3-Chlorophenyl)methyi]-2-ethyl-4-hydroxy-1H-indole. 

By the same procedure as in Example 1, Part D, 1.34g (4.5 mmol) of 1-[(3-chlorophenyi)methyl]-2-ethyi- 
4-hydroxy-1H-indole was O-demethyiated using 36 mL of 1N B6r 3 to give after chromatography of silica gel 
30 (eluted with 5%MeOH/EtOAc 512mg (40% yield) of 1-{(3-chlorophenyl)methyll-2-ethyi-4-hydroxy-1H-indole- 

PartC. Preparation of rj1-[(3-Chlorophenyt)methyl}-2 ethyl- 1 H-indoM-yiloxy]acetic acid methyl ester. 

Using the procedure described in Example 1, Part E. 1-[(3-chlorophenyi)m8thyl)-2-ethyl-4-hydroxy-1H-in- 
dole (51 2mg. 1 .8 mmol) was treated with 72mg (1.8 mmol) of 60% NaH/mineral oil and then 0.1 7 mL (1 .8 mmol) 
of methyl bromoacetate. The product was purified by chromatography over silica gel eluting with 20% 
35 EtOAc/hexane, togive418mg (65% yield) of ni-{(3-chlcropheny0memyl}-2^thyl-1H-irKld-4-yl)oxy|a(^ticadd 
methyl ester, mp, 85-90°C. 





Analyses for C20H20CINO3: 


40 


Calculated: 


C, 67.13; 


H, 5.63; 


N, 3.91 




Found: 


C. 64.41; 


H, 5.63; 


N.3.10. 



Part D. P-(2-Amino-1,2-dioxoethyl)1-[(3-chlorophe add me- 

thyl ester. 

Using the procedure in Example 1, Part F, 410mg (1.15 mmol) of (I1-{(3-chlorophenyi)methyl}-2-ethyl-1H- 
indoi-4-y1]oxy]acetic acid methyl ester was reacted first with 0.1 mL (1.15 mmol) of oxaly) chloride and then 
excess ammonia to give a white solid. This solid was stirred with ethyl acetate and the insoluble material sepa- 
rated and dried to give 424mg of a mixture of [[3-(2-amino-1,2-dioxoethyl)1-((3-chlorophenyl)metriyf]-2^thyt- 
1H-irrdol-4-yt]oxy]acetic acid methyl ester and ammonium chloride. This mixture melted at 173-185°C, 

Part E. Preparation of p-{2-Amino-1,2-dioxoethyl)1-[(3-chlorophenyi)methyl]-2-ethyt-1 H-indoM- 
yl]oxy]acetic acid. 

Using the procedure descrfced in Example 2, Part E, 418mg (1 mmol) of ([3-(2-amino-1,2-dioxoethyl)1- 
[(3-chloropheny1)methy!}>2-ethyl-1H-indol-4-yl]oxy]acetic acid methyl ester was hydrolyzed in 5 mL of 1N 
NaOH and 15 mL f MeOH to give 268mg (61% yield) of Q3-(2-amino-1,2-diox thyl)1-[(3-chiorophenyl)me- 
thyl)-2-ethyl-1HHndol-4-yi|oxy]acettc acid, sodium salt, mp, >265°C. 
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Analyses for C2iH 1 sCSN 2 0 5 Na: 




Calculated: 


C, 57.74: 


H, 4.15; 


N, 6.41 


5 


Found: 


C. 58.36; 


H.4.61; 


N, 5.57. 



There was aJso obtained 60mg (14% yield) of B3-(2-airtno-1^toxoe%l)1-{(3-cNorophenyl)methyl>2-et- 
hyl-1H-indoI-4-yl]oxy]acetic add, mp. 210-212°C. 



10 


Analyses for C2iH 19 CIN 2 06: 




Calculated: 


C. 60.68; 


H, 4.61; 


N, 6.75 




Found: 


C, 60.53; 


H f 4.78; 


N, 6.59. 



15 

Example 11 



Preparation of P-(2-Amirx>-1,2^toxoethylM-^ 
acid, a compound represented by the formula: 

20 



25 



30 



35 



40 




Part A. Preparation of 1-<[1 J'-biphenyl>2-y1methy1)-2-ethyf-4-methoxy-1H-indole. 

Using the procedure described in Example 1 , Part C, 1 J5g (10 mmoJ) of 2-ethyi-4-methoxy-1 H-tndole was 
45 reacted with 400mg (1 0 mmol) of 60% NaH/mineral ol and then 1.83 mL (1 0 mmol) of 2-(bromomethyi)biphenyl 
to give after chromatography on silica (ehjting with 20% EtOAc/hexane) 1 .25g(37% yield) of 1-Q1 , 1 '-biphenyij- 
2-ylmethyl)-2-ethyl-4-methoxy-1H-indole as an oil. 

Part B. Preparation of 1^[1,r-Biphem^|-2-ylrrwmyl)-2^hyM-hydroxy-1H-!ndole. 

By the method used in Example 1, Part D, 911mg (2.6 mmol) of Hfl ,V-biphenyl>2-ylmethy»)-2-ethy*-4- 
60 methoxy-1H-indole was O-demethyfated by treating it with 10 mL of 1M BBr^CH 2 Q 2 . The crude product was 
chroma tographed on silica gel and eluted with 20% EtOAc/hexane to give 590mg (69% yield) of 1-([1,1*-bi- 
pheny(>2-ylmethyi)-2^thyt^hydroxy-1H-indole as an oil. 

Parte. Preparation of Q1-((1 ,1 '-BiphenyiJ-2-ylmethyl>-2-ethyH H-indoM-yf Joxyjacetic acid methyl ester. 

1-fl1, V^iphenyll-2-ylmethyl)-2^myl^yaYoxy-1H-ino\>ie (911mg, 2.8 mmol) was alkylated by treating 
55 with 0.26 mL (2.8 mmol) of methyl bromoacetate and 1 1 1mg (2.8 mmol) of 60% NaH/mineral oil in DM F as de- 
scribed in Example 1, Part E. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane. to giv 655mg (59% yield) of Q1^1,11-bipher^2-y1rrttthyl)-2-e^ 
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acidm thyl ester. 

Part P- Preparation of H^-Aminc-l^ioxoethylM-tn.l'-biphen^^ 
yfloxy]acetic acid methyl ester. 

Oxalyl chloride (0.12 mL, 1.4 mmol) was added to 555mg (1.4 mmol) of QHM J , -biphenyl}-2-ylmethy1)-2- 
5 ethyl-1 H-indol-4-ylloxy]acetic acid methyl ester in 1 0 mL of methylene chloride and the mixture stirred for 2.5 
hours at room temperature. The mixture was concentrated at reduced pressure, the residue redissolved in 10 
mLof methylene chloride, anhydrous ammonia bubbfed in for 0.25 hours and the precipitate filtered. This pre- 
cipitate was chromatographed on silica gel and eluted with EtOAc to give 605mg (92% yield) of R3-<2-amino- 
1.2-dioxc»thylM-<[1 t 1^biph acid methyl ester. 

10 Part E. Preparation of ff3-(2-Amino-t.2^k>xoewyJM^ 
yl]oxy]acetic acid. 

A mixture of 600mg (1.3 mmol) of rj3-(2-amino-1 .2-dioxoethyl)- 1 -([1 ,1 -biphenyl^2-ylmethyl}-2-ethyl- 1 H- 
indol-4-yi]oxy]acetic acid methyl ester in 8 mL of 1N NaOH and 20 mL of MeOH was heated to maintain reflux 
for 0.67 hours, concentrated at reduced pressure and the residue taken up in EtOAc/water. The aqueous layer 
is was separated, made acidic with 1N HQ and extracted with EtOAc. The EtOAc solution was dried (MgSO*) 
and evaporated and the residue crystallized from MeOH to give 352mg (59% yield) of [[3-(2-amino-1, 2-diox- 
oethylj-l-ai.l'-biphenyi^ ack| mPf 2 11-214 0 C. 





Analyses for C27H24N2O5: 


20 


Calculated: 


C, 71.04; 


H, 5.30; 


N. 6.14 




Found: 


C, 71.26; 


H, 5.54; 


N, 5.98. 



Example 12 

Preparation of Q3-(2-amino-1,2^ioxGemylM-^ 
acid, a compound represented by the formula: 

30 



35 



40 



45 



60 




Part A. Preparaton of 4-Methoxy-2-propyl-1H-indoie. 

A solution of 50 mL (65 mmol) of 1 .3M sec-butyl lithium in cyciohexane was added slowly to N-tert-butox- 
ycarbony|.3^ethoxy-2-methylaniline (7.7g, 32.5 mmol) in 100 mL of THF keeping the temperature below - 
40°C with a dry tee-ethanoi bath. The bath was removed and the temperature allowed to rise to -10°C and 
then the bath replaced. After the temperature had cooled to -60°C. 4.3g (32.5 mmol) of N-rnethoxy-N-methy»- 
butanamide in an equal volume of THF was added dropwise. The reaction mixture was stirred 1 hour, the 000J- 
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ing bath removed and stirred an additf nal 22 hours. It was then poured into a mixture of 200 mL of ether and 
200 mL of 0.5N HQ. The organic layer was separated, washed with brine, dried over MgS0 4 , and concentrated 
at reduced pressure to give 9.9g of crude 1-P-(tert-butoxycarbonylamir^ 

This material was dissolved in 100 mL of methylene chloride and 20 mL of trifluoroacetic acid and stirred for 
a total of 23 hours. The mixture was washed with water, dried (MgS0 4 ) and concentrated at reduced pressure. 
The residue was chromatographed on silica gel eluting win 20% EtOAc/hexane to give 2.19g of 4-methoxy- 
2-propyM H-indole as an oil. 



Analyses for C 12 H 15 NO: 


Calculated: 
Found: 


C. 76.16; 
C, 74.18; 


H. 7.99; 
H, 8.10; 


N, 7.40 
N, 6.51. 



PartB. Preparation of 1-([1,r-biphenylJ-2-ylmemylH^«hoxy-2-propyl-1H-indole. 

Using the procedure described in Example 1, Parte, 945mg (5 mmol) of 4-methoxy-2-propyM H-indole 
was reacted with 200mg (5 mmol) of 60% NaH/mineral oil and then 0.92 mL (5 mmol) of 2-(bromomethyl)bi- 
phenyl to give after chromatography on silica gel (eluting with 20% EtOAc/hexane) 1 .1 6g (65% yield) of 1-fl1 , 1 - 
WphenyQ-2-ylmemyl)-4-methoxy-2-propyM H-indole as an oil. 

Part C. Preparation of 1-([1,1'-Biphenyl]-2-ylmethyl)-4-hydroxy-2-propyl-1 H-indde. 

By the method used in Example 1, Part D, 1.16g (3.27 mmol) of 1-{[1.1 -biphenyl^2-ylmewyl)^memoxy- 
2-propyl-1 H-indole was O-demethylated by treating it with 13 mL of 1 M BBrj/CHjCI^ The crude product was 
chromatographed on silica gel and eiuted with 20% EtOAc/hexane to give 794mg (71% yield) of 1-Q1.1 -M- 
phenyl^2-ylmemyl)-4^yoyc^-2-propyl-1 H-indole as an oil. 

PartD. Preparation of ff1-([1 f 1^Biphenyl>2-ylmethyl)-2-propyl-1H-indoJ-4-yl]oxy]acetic acid methyl ester. 

1-01.1 , -Biphenyi]-2-ylmethyl)-4-hydroxy-2-propyl-1 H-indole (794mg, 2.8 mmol) was alkylated by treating 
with 0.22 mL (2.3 mmol) of methyl bromoacetate and 93mg (2.3 mmol) of 60% NaH/mineral oil in DMF as de- 
scribed in Example 1, Part E. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane. to give 533mg (56% yield) of ni-fl1,1'-biphenyl^2-ylmetrr^^ 
acid methyl ester. 

Part_E. Preparation of H3-(2-Aminc-1,2-dioxoethylM-aiJ^^ 
yl]oxy]acetic acid methyl ester. 

Oxalyl chloride (0.11 mL 13 mmol) was added to 533mg (1.3 mmd) of DH[1 J'-bipheny^2-ylmethyl)-2- 
propyl-1 H-indol-4-yl]oxy]acetic add methyl ester in 1 0 mL of methylene chloride and the mixture stirred for Z0 
hours at room temperature. The mixture was concentrated at reduced pressure, the residue redissolved in 10 
mL of methylene chloride, anhydrous ammonia bubbled in for 0.25 hours and the mixture concentrated at re- 
duced pressure. The residue was taken up in EtOAc/water. the EtOAc separated, washed with brine and dried 
(MgS0 4 ). After concentrating, the residue was chromatographed on slica and eiuted with EtOAc to give 
440mg(70% yield) of [[3-(2«amirK>-1 f 2Hjfoxoeth^^ 
yl]oxy]acetic acid methyl ester. 

Part_R Preparation of [[3-(2-Amino-1,2-dioxoethylH-^^ 
yl}oxy]acetic acid. 

A mixture of 440mg (0.9 mmol) of [[3-{2-amino- 1 ,2-dioxoethyl)-1 -([1 . 1 -biphenyl]-2-ylmethyl)-2-propyl- 1 H- 
indd-4-y!Joxy]acetic acid methyl ester in 5 mL of 1N NaOH and 15 mL of MeOH was stirred for 0.75 hours, 
concentrated at reduced pressure and the residue taken up in EtOAc/water. The aqueous layer was separated, 
made acidic with 1N Ha to pH 2-3 and extracted with EtOAc The EtOAc solution was dried (MgS0 4 ) and 
evaporated to give 374mg (88% yield) of fJS-^-amino-l ,2-dioxoethyl)-1-([1 ,1'-biphenyl}-2-y1methyl)-2-propyl- 
1H-indd-4-yi]oxy]acetic acid. 



Analyses for (^Ha^Os: 


Calculated: 
Found: 


C. 71.47; 
C. 69.58; 


H, 5.57; 
H, 5.65; 


N, 5.95 
N, 5.53. 



Exam pi 13 

Preparati n of H3-(2-Amino-1^^Jioxoethyl)-2-cyd propyl- 1-(pnenylrnethyl)-1H-indoU-yl]oxyJacetic 
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acid, a compound repres nted by the formula: 



5 



10 



15 




Part A. Preparation of 2-Cydopropy1-4-rr«thoxy-1H-indde. 

Using the procedure described in Example 9, Part A, 100 mL (130 mmol) of 1.3M sec-butyl lithium in cy- 
clohexane was reacted with ^tert-butoxycart>onyl-3-methoxy-2-rrathy}aniline (15.4g, 65 mmol) In 100 mLof 
THF and then with 8.4g (65 mmol) of N-memoxy-N-methylcydopropyicarowamide to give crude [2-(tert- 
25 butoxycajrbonylamlno)-6-meOTOxyphe cyciopropyl ketone. This material on treatment with 20 mL of 

trif luoroacetic acid in 300 mL of methylene chloride for 6 hours gave a material that was chromatographed on 
siiica gel. Eluting with a gradient, tduene-»5% EtOAc/tduene, there was obtained 6.4g (52% yield) of 2-cy- 
clopropyl-4-methoxy-1H-indole as an oil. 



Analyses for C 12 M 13 NO: 


Calculated: 
Found: 


C. 76.98; 
C, 74.33; 


H. 7.00; 
H. 7.11; 


N, 7.46 
N, 6.62. 



Part B. Preparation of 2-Cydopropyi-4-rneo^oxy-1-(phenyimethyl)-1H-indoie. 

Using the procedure described in Example 1, Part C. 935mg (5 mmol) of 2-cydopropoyl-4-methoxy-1H- 
Indole was reacted with 200mg (5 mmoi) of 60% NaH/mineral oil and then 0.6 mL (5 mmol) of benzyl bromide 
to give after chromatography on silica gel (eluting with 20% EtOAc/hexane) 630mg (45% yield) of 2-cydopro- 
pyl-4-methoxy-1-{phenylmethyl)-1H-indole as an oil. 

Parte. Preparation of 2^yctopropyW-hydroxy-Hpheny^ 

By the method used in Example 1. Part D, 630g (2.3 mmoi) of 2-cydopropyM^ethoxy-1-(phenylmethyl)- 
1H-indde was O-demethylatBd by treating it with 9 mL of 1M BBiVCH 2 CI 2 - The crude product was chromato- 
graphed on silica gel and eluted with 20% EtOAc/hexane to give 31 6mg (52% yield) of 2-cydopropyM-hydroxy- 
1-(phenyimethyi)-1H-indole as an oil. 

Part D. Preparation of [[2-CydopropyM-(phenylmem^ acid methyl ester. 

2-Cydopropy^hydroxy-Hphenylrnethyl)-1H-lndole (316mg. 1.2 mmol) was alkylated by treating with 
0.1 1 mL (1 .2 mmol) of methyl bromoacetate and 48mg (1 .2 mmol) of 60% NaH/mineral oil in DMF as described 
In Example 1, Part E. The product was purified by chromatography over silica gel eluting with 20% 
EtOAc/hexane. to give 253mg (63% yield) of Q2^opropyM-(pr«nylmemylHH-lnto acid 
methyl ester. 

Part E. Preparation of D>#-Airino-1£-dfoxoethyl)-2-c^ 
yi]oxy]acetic acid methyl ester. 

Oxalyl chloride (0.07 ml_ 0.76 mmol) was added to 253mg (0.76 mmol) of (P-cydopropyM -(phenylmethyl)- 
1 H-indoM-yl Joxyjacetic add methyl ester in 1 0 mL of methylene chloride end the mixture stirred for 1 .5 hours 
at room temperature. The mixture was concentrated at reduced pressure, the residue redissolved in 10 mL of 
methylene chloride, anhydrous ammonia bubbled in for 0.25 hours. A predpate formed and was separated to 
give 226mg of a mixture of Q3^2-amino-1,2^ioxoethyl)-2^ck>pro^ 
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yljoxyjacetic acid methyl eater and ammonium chloride. 

Paft R Preparation <>f u>(2^ino-1,2-dfoxe^riyl)-2-c^^ 

acid 

Amixture of 220mg (0.54 mmol) of H3-(2-amino-1 ^-dioxoethyl)-2-cydopropyl-1-(phenylmethyl)-1H^ndol- 
5 4-yl]oxyJacetic acid methyl ester in 5 mL of 1N NaOH and 15 mL of MeOH was heated to maintain reflux for 
0.67 hours, concentrated at reduced pressure and the residue taken up in EtOAc/water. The aqueous layer 
was separated, made acidic with 1 N HCi to pH 2-3 and EtOAc added. A precipitate formed and was separated 
to give 169mg (80% yield) of tt3-(2-amino-1.2-dfoxoethyl)-2-cycto 
yljoxylacetic acid, mp. 246-249°C. 



Analyses for C^Hjq^Os: 


Calculated: 
Found: 


C. 67.34; 
C, 67.11; 


H t 5.14; 
H, 5.33; 


N, 7.14 
N, 6.86. 



Example 14 

Preparation of [[3-(2-Amino-1 ,2-dk>xoethyl)-1-(I1 ,1 -biphen^2-ylmethyl)-2-cyclopropyl-1H-indol-4- 
yOoxy]acetic acid, a compound represented by the formula: 



25 



30 



35 



40 




PartjA Preparation of 1«([1 T-BiphenyiJ-2-ylmemyl)-2-cydopro 

Using the procedure described in Example 1, Part C, 935mg (5 mmol) of 2-cydopropyl-4-methoxy-1H-in- 
doie was reacted with 200mg (5 mmol) of 60% NaH/mineral oil and then 0.92 mL (5 mmol) of 2-(bromome- 
thyljbiphenyi to give after chromatography on silica gel (eluting with 20% EtQAc/hexane) 911mg (52% yield) 
of 1-([1 J'-biphenyl^2-ylmethyl).2.cydopropyl-4^ethoxy-1 H-indole as an oil. 

PartB. Preparation of 1-fl1,1 -BiphenylJ-2-ylmemyl)-2-cydoprDpyl-4.hydroxy.1H-indole. 

By the method used i n Example 1 . Part D, 1 .25g (3.7 mmol) of 1 -([1 , 1 -bipheny^2-ylmethyl)-2-cydopropyl- 

4-methoxyM H-indole was O-demethylated by treating it with 15 mL of 1 M BBrj/CH 2 CI 2 . The crude product was 

chromatographed on silica gel and eiuted with 20% EtOAc/hexane to give 367mg (29% yield) of 1-([1.r-bh 

phenyQ-2-ylrnethyl)-2-cydopropyM-hydroxy-1 H-indole as an oil. 

PartjQ. Preparation of H1-([1,1 -Biphenyl]-2-ylirwmyl)-2-cydopropyl-1H-indd-4-yl]oxyJacetic add methyl 
ester. 

1-ff1.r-Biph nylh2-ylmethyl)-2-cydopropyl-4-hydroxy-1H-indole (367mg, 1.1 mmoJ) was alkylated by 
treating with 0.1 mL(1.1 mmol) of methyl bromoacetate and 43mg{1.1 mmol) of 60% NaH/mineral oil in DMF 
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as described in Example 1, Part E. The product was purified by chromatography over silica gel editing with 
20% EtOAc/hexane to give 265mg(59% yield) of fl1-([1 J'-biphen^2-ylmethyl)-2-cyctopropyl-1H-indol-4- 
yl]oxy]acetic acid methyl ester 

Part 0. Preparation ofI[3-(2-Amino-1,2-dioxoethyl)-1-([1 > 1 -biphenyl]-2-ylmethyl)-2-cyclopropyl-1H-indol. 
5 4-y1]oxy]acetic acid methyl ester. 

Oxalyl chloride (0.06 mL, 0.64mmol) was added to 265mg (0.64 mmol) of QH(1T-biphenyl}-2-yimethy1)- 
2-cydopropyl-1 H-indof-4-yl]oxy]acetic acid methyl ester in 1 0 mL of methylene chloride and the mixture stirred 
for 1 .5 hours at room temperature. The mixture was concentrated at reduced pressure, the residue redissolved 
in 10 mL of methylene chloride, anhydrous ammonia bubbled in for 0.25 hours and the mixture concentrated 
10 at reduced pressure. The residue was taken up in EtOAc/water. the EtOAc separated, washed with brine and 
dried (MgS0 4 ). After concentrating, the residue was chromatographed on silica and eluted with EtOAc to give 

181mg (59% yield) of |IM2-aminch1 ( 2-dk>xoethylMH^ 

yt]oxy]acetic acid methyl ester. 

PartE. Preparation of R3-(2-Amino-1 ,2-dloxoethyl)-1-([1 ,V-biphenylh2-ylmethyl)-2-cyclopropyi-1 H-lndol- 
1$ 4-yl]oxy]acetic acid. 

A mixture of 175mg (0.36 mmol) of fl3-(2-amino-1,2-dioxoethylM-(^ 

pyl-1H-indol-4-yl]oxy]aceticacid methyl ester in 4 mL of 1N NaOH and 10mLof MeOH was stirred for 0.5 hours, 

concentrated at reduced pressure and the residue taken up in EtOAc/water. The aqueous layer was separated, 

made acidic with 1N HQ to pH 2-3 and extracted with EtOAc. The EtOAc solution was dried (MgS0 4 ), evapo- 
20 rated and the residue stirred with EtOAc/ether. The insoluble material was filtered to give 1 05mg (62% yield) 

of P-(2-amino-1,2-dioxoethyl)-1-^ acid, mp, 

172-174°C. 



25 



Analyses for C^M^^Os: 


Calculated: 
Found: 


C, 71.78; 
C. 72.08; 


H, 6.16; 
H. 5.30; 


N, 5.98 
N, 5.92. 



Example 15 

Preparation of 4-[[3-(2-Amino-1 P 2-d ioxoethyl)-2-et hyU -(phenylmethyl)-1 H-indol-5-yt]oxy]butanoic 
acid, a compound represented by the formula: 

35 



H0 2 C <CH 2 ) 3 0 



45 



B0 




Part A. Preparation of N-tert-Butoxycarbonyl-4-methoxy-2-methylani!ine. 

By the procedure in Example 1, Part A, 13.7 g (0.1 mot ) of 4-methoxy-2-m thylanilin was reacted with 
25g (0.1145 mol) of dl-tert- butyl dicarbonate to give 17.25 g (73% yield) of N-tert^toxycarbonyM-methoxy- 
2-methytaniline melting at 80-82°C, after crystallizing from hexane. 
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Analyses for CuHigNQs: 




Calculated: 


C. 65.80; 


H. 8.07; 


N.5.90 


5 


Found: 


C. 65.86; 


H, 8.15; 


N, 5.61. 



PartB. Preparation of H2^tert-Butoxycarbonylamrno>-5-methoxypheny1]-2-butanone. 

A solution of 1 .3M sec-butyl lithium/cyclohexane (81 mL, 0.105 md) was added slowly to 11.85g (0.05 moi) 
of N-tert-butoxycarbonyl^methoxy-2-rnBthyfanllkie in 80 mL of THF while keeping the temperature below - 
40°C with a dry ice-ethanol bath. The bath was removed and the temperature allowed to rise to -20°C and 
then the bath was replaced. After the temperature had cooled to -60°C, 6.1 g (0.052 mol) of N-methoxy-N-me- 
thylpropanamide in an equal volulme of THF was added dropwise. The reaction mixture was stirred 1 hour, 
the cooling bath removed and stirred an additional 1 hour. It was then poured into a mixture of 200 mL of ether 
and 200 mL of 1 N HCI. The organic layer was separated, washed with water, dried over Na2S0 4 and concen- 
trated at reduced pressure to give 10.9g (74% yield) of 1-P-(fert-butoxyc»rbonyl^ 
butanone, melting at 80-81 °C, after chromatography on silica eluting with 5% EtOAc/toluene, 





Analyses for C^H^NO*: 


20 


Calculated: 


C, 65.51; 


H. 7.90; 


N.4.77 




Found: 


C. 65.69; 


H. 7.89; 


N, 4.90. 



Parte. Preparation of 2-Ethyl-5-methoxy-1H-indole. 

1-P-(tert^utoxycart>onylainin^ (7.33 flt 0.025 mol) in 120 mL of CH 2 d 2 

and 20 mLoftrifluoroacetic acid was stirred for 20 hours, washed with water, NaHCO a solution and the product 
chromatographed on silica (eiuted with 20% EtOAc/hexane) to give 2.54g (58% yield) of 2-ethyL5-methaxy- 
1H-indoie as a white solid. mp49-50°C. 



30 



Analyses for C 11 H 13 NO: 

Calculated: C, 75.40; H, 7.48; N, 7.99 
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Pound: 



C, 75.64; H, 7.61; N, 8.04. 
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Part P. Preparation of 2-Ethyl-5-methoxy-1-(phenylmethyl)-1H-indole. 

2-Ethyl-5-methoxy-1H-indole (5.6g, 21.5 mmol) was dissolved in 150 mL of DMF and 20 mL of THF and 
1.0g (25 mmol) of 60% sodium hydride was added. After stirring for 0.17 hours, 3.0 mL (25 mmol) of benzyl 
bromide was added. The mixture was stirred at room temperature for 1 0 hours, diluted with water and extracted 
with ethyl acetate. The ethyi acetate solution was washed with water, saturated NaCJ solution, and dried 
(NajSOJ. The EtOAc was evaporated and the residue was chromatographed on silica gel eluting with a gra- 
dient 5% EtOAc/hexane-M 5% EtOAc/hexane to give 4.6g (82% yield) of 2-ethyl-5-methoxy-1-(phenyim8thyl>- 
1H-indole. 

PartE. Preparation of 2^thyl-5-methoxy-2-niethyM^ 

Oxalyl chloride (0.8 mL, 9.2 mmol) was added to 2.1g (7.9 mmol) of 2-«hyl-5-methoxy-1Kphenylmethyl)- 
1H-indole while being cooled to -5°C. The cooling bath was removed, stirring was continued for 1 hour and 
the mixture added at 0-5°C to 1 50 mL of THF saturated with ammonia. After 0.33 hours, the mixture was diluted 
with water, the organic layer separated, washed with saturated Nad solution and dried (NaS0 4 ). After con- 
centrating at reduced pressure, the residue was chromatographed on silica gel eluting first with methylene 
chloride and then ether to give 2.1g (79% yield) of 2^thyl-5-rnethoxy-2-methy»- 1 -(phenylmsthyl)- 1 H-indole- 
3-glyoxyiamide. 

PartR Preparation of 2-Emyl^yd*oxy-2-methyi-V^ 

A solution of 1.3g (4 mmol) of 2-ethyL5-memoxy-2-methyM-(pte 
and 16 mLof 1M BBtfCHjCIa in 50 mL of methylene chloride was stirred for 1.5 hours, stirred with water, the 
organic material separated and washed with brine. After drying, the solution was concentrated at reduced ores- 



nMTnf¥in 
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sur and the residue chromatographed on silica gel. Th material was eluted with a gradient, 1% 
MeOH/CH 2 Cl2->3% MeOH/CHjCl^to give after recrystallizing from methylene cWoride-ethanol 270mg <21% 
yietd) of 2-ethyl-5-hydroxy-2-memyl-1-(phen^ mp 224-225°C. 



Analyses for C 19 H ia N 2 0 3 : 


Calculated: 
Found: 


C, 70.70; 
C, 70.99; 


H. 5.63; 
H, 5.56; 


N. 6.69 
N, 8.43. 



PartG. Preparation of 4-p>(2-Amino-1,2-dl(*oethyl)-2-ethyl-1 -(phenylmethyl)-1 H-indol-5-ytJoxy]butano- 
ic acid tert-butyl ester. 

2-Ethyl-5-hydroxy-2-metriyM -(phenyl (355mg, 1.1 mmol) was dis- 

solved In 1 0mL of THF and 20 mL of DMF and 50mg (1 .2 mmol) of 60% NaH/mineral oil was added. After stirring 
for 0.17 hours, 290mg (1.3 mmol) of tert-butyl 4-bromobutyrate was added and stirring maintained for 4.75 
hours. The mixture was diluted with water, extracted with EtOAc and the EtOAc washed with water, saturated 
NaCI solution and dried (Na 2 S04). After concentrating at reduced pressure, the residue was chromatographed 
on silica gel and eluted with a gradient, CHjClr-^ MeOH/CH 2 CI 2 to give after crysTtallizing from ether- 
hexane 460mg (90% yield) of 4-[I3-(2-amino-1^-dk)xoethyl)-2-ethyl-1-(phenylmethyl)-1 H-indd-5-yl)oxy]buta- 
noic acid tert-butyl ester, mp 101-104°C. 



Analyses for C^h^^Og: 


Calculated: 
Found: 


C, 69.81; 
C. 70.54; 


H, 6.94; 
H, 7.02; 


N, 6.03 
N, 6.37. 



Part H. Preparation of 4-|I3-(2-Amino-1,2-dioxoethy1)-2-ethtf^^ 
IcackJ. 

A solution of 450mg (0.97 mmol) of 4-fl3-(2-airfnc>-1,2-dtoxoemyl)^ 
yQoxyJbutanoic acid tert-butyl ester in 75 mL of methylene chloride and 1 mL of trif luoroacetic acid was stirred 
at room temperature for 2.25 hours and concentrated at reduced pressure. The residue was chromatographed 
on silica gel and eluted with EtOAc to give 250mg (63% yield) of 4-[[3-(2-amlno-1,2-dloxoethyl)-2-ethyl-1-(phe- 
nylmethyl)-1 H-lndol-5-yI]oxy]butanolc add, mp 173-1 75°C. 



Analyses for C^H^NiOj: 


Calculated: 
Found: 


C, 67.63; 
C, 67.09; 


H. 5.92; 
H,6.00; 


N, 6.86 
N, 6.76. 



Example 16 

Preparation of 4-{[3-<2-AmtrK>1 f 2-dioxoethy^ add, a 

compound represented by the formula: 



EP 0 675 110 A1 



H0 2 C (CH 2 ) 3 — a 



N 




Part A 5-Hydroxy-1-(phenyJmethyt)-1 H-indde. 

5-Methoxy-1 H-indofe (5.6g, 21.5 mmol) was reacted with 1 ,0g (25 mmol) of 60% sodium hydride and then 
3.0 mL (25 mmol) of benzyl bromide by the method described in Example 12, Part D to give crude 5-methoxy- 
1-(phenytmetriyl)-1H-indole. This materia) was dissolved in 250 mL of methylene chloride, cooled to -5°C, 50 
mL of 1 M BBryCH 2 CI 2 added, the cooling bath removed and the mixture stirred for 1.75 hours. Ice water was 
added and the mixture stirred. The organic layer was separated, washed with saturated NaCJ, dried (Na^OJ, 
and concentrated at reduced pressure. The residue was chromatographed on silica gel and eluted with 
20%ether/hexane->ether to give 870mg (19% overall yield) of crude 5-hydroxy-1-(phenylmethyt>-1H-indoie. 

Part B. Preparation of 4-ni-(Phenytmethyl)-1H-indol-5-yl]oxyJbutanoic acid ethyl ester. 

A solution of 850mg (4.0 mmol) of 5-hydroxy-1«(phenytmethyl)-1 H-indole in 75 mL of DMF and 20 mL of 
THF was treated with 200mg (5.0 mmol) of 60% NaH/mineraJ oil and after stirring for 0.17 hours, 0.7 mL (4.9 
mmol) of ethyl 4-bromobutyrate was added. After 2.75 hours, the mixture was diluted with water and extracted 
with EtOAc The EtOAc solution was washed with water, saturated Nad solution, dried(Na2S0 4 ) and concen- 
trated at reduced pressure. The residue was chromatographed on silica gel and the 545 mg (40% yield) of 4- 
dl-(phenytmethyl)-1H-indol-5-yl]oxy]butanoic ackt ethyl ester by editing with a gradient, 15% 
ether/hexane-t50% ether/hexane. 

Part C. Preparation of 4-Q3-(2-Ainino-1,2-dioxoethyi)-1^^ acid 
ethyl ester. 

Oxalyi chloride (0.15 mL, 1.7 mmol) was added to 545mg (1 .6 mmol) of 4-[[1-(phenylmemyl)-1H-indoi-5- 
yi]oxy]butanote acid ethyl ester In 40 mL of methylene chloride while cooling at -5°C. The cooling bath was 
removed, the mixture stirred for 0.83 hours and added to 75 mL of THF saturated with ammonia gas at 0-5°C. 
After 0.25 hours, the mixture was diluted with water and extracted with methylene chloride. This solution was 
washed with saturated NaCI, dried (Na^SO*), and concentrated at reduced pressure. The residue was crys- 
tallized from methylene chloride-ethanol to give 490mg (75% yield) of 4-Q3-(2-amino-1 ,2-dioxoethyi)-1-(phe- 
nylrnethyl>-1H-indol-5-yl]oxy]butanotc acid ethyl ester, mp, 168-170°C. 



Analyses for C^H^^O* 


Calculated: 
Found: 


C. 67.63; 
C, 67.60; 


H. 5.92; 
H, 6.13; 


N, 6.86 
N, 6.93. 



PartD. Preparation of 4-{[3-(2-Amino-1 ,2-dioxoemyl)-1*(phenylmemyl>-1H-indol-5-yl]oxy]butanoic acid. 

A mixture of 450mg (1.1 mmol) of 4-{[3-(2-arrdno-1,2^toxoethylH-(phe 
tanoic acid ethyl ester in 450 mL of THF and 50 mL of 5N HCI was stirred for 16 hours, diluted with EtOAc and 
washed with water, saturated NaCI solution and dried (Na2$0 4 ). After concentrating at reduced pressure, the 
residue was chromatographed on silica gel eluting first with 2% MeOH/CHjCb and then EtOAc to give after 
crystallization from MeOH-CH 2 CI 2 190mg (45% yield) of 4^3^2-ajriino-1,2^ioxoethyl)-1-(phenylrnethyI)-1H- 
indol-5-yf]oxy]butan icacid.mp, 193-195°C. 
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Analys s for C21H20N2O5: 


5 


i 

Calculated: 
Found: 


C, 66.31; 
C, 60.82; 


H, 5.30; 
H, 5.08; 


N, 7.36 
N, 6.64; 


residue, 1.39%. 



Example 17 

Preparation of ff3-(Aminooxoacetyl^2-ethyl-1-(phen acid, a com- 

pound represented by the formula; 



15 



20 



25 




Part A. Preparation of 1-Phenylmethy»-2-ethyl-4-nitio-1H-indole. 

2-Ethyl-4-nitro-1 H-indo!e (4.75g, 25 mmoi) was added to a mixture of 1 .0g (25 mmol) of 60% NaH/mineral 
oil (washed with hexane before adding DMF) in 40ml DMF. After 45 minutes, 
30 3.0ml (25 mmol) of benzyl bromide was added. The mixture was stirred at room temperature for four hours, 
diluted with water, and extracted with EtOAc. The EtOAc solution was washed with brine, dried over MgS0 4 , 
and evaporated In vacuo. The residue was chromatographed on silica gel etuting with 20% EtOAc/Hexane to 
give 6.36g (91%) of 1-Phenylmethyl-2-ethyl-4-nltro-1 H-lndole as an oil. 



35 


Analyses for C^H^O* 




Calculated: 


C. 72.84 ; 


H. 5.75 ; 


N. 9.99 




Found: 


C. 72.67 ; 


H, 5.86 ; 


N, 9.69 



PartB. Preparation of 2-EthyW-Nitro-a-oxo-1 -(phenylmethyl)-1 H-indole-3-acetamide. 

Oxalyl chloride (1.98ml, 22.7 mmol) was added to 6.36g (22.7 mmol) of 1-Phenyimethyl-2-ethyl-4-nitro- 
1H-indole in 30mJ of CH 2 CI 2 and the mixture stirred for 7.5 hours. Another 0.5ml (5.7 mmol) of oxalyl chloride 
was then added and stirred an additional 16.5 hours. The mixture was concentrated at reduced pressure, the 
^ residue redissolved in 30ml CHaCI 2 . and NH 3 gas bubbled in for 0.25 hours. The mixture was evaporated In 
vacuo and the residue stirred with EtOAc and HjO. The EtOAc layer was washed with brine, dried over MgS0 4 , 
and evaporated in vacuo. The residue was chromatographed over silica gel eluting with 20%EtOAc/Hexane 
to give 6.0g (75%) of 2>EOTyM-Nitro-a-oxo-1-(phenylnr»thyl)-1H-indoie-3-acetamide melting at 207-208°C. 



50 


Analyses for C i9 H t7 N30 4 : 


Calculated: 


C, 64.95 ; 


H. 4.88 ; 


N. 11.96 

■ 




Found: 


C, 65.14 ; 


H, 4.98 ; 


N. 12.11 1 



55 Part C. Preparation of 4-Amlno-2-Ethyl-a-oxo-1-(phenylmethyl)-1 H-indole-3-Acetamide. 

Asolution of 6.0g (17.1 mmol) of 2-EmyM^itro^-oxo-1-(phe in 140ml 

of 1:1 THFrEtOH containing 1,0g of 5% Pt/BaS0 4 was hydrogenated at room temperature and 60psi (4.22 
Kg/cm 2 ) for four hours. The catalyst was filtered and the filtrate evaporated in vacu . The residue was chro- 
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matographed ver silica gel eluting with Hexane/50 to 100% EtOAC to give 1 .66g (30%) of 4-Amino-2-Ethy1- 
a-oxo-1-(phenylmethyl)-1H-indo!e-3-Acelamide melting at 140-144 3 C. 



Analyses for C ig H 19 Nj02: 


Calculated: 
Found: ! 


C, 71.01; 
C. 68.50 ; 


H, 5.96 ; 
H, 5.93 i 


N. 13.08 
N, 11.88 



Part D. Preparation of J3-(Amlnooxoacetyl)-2-ethyl-1-(phenylmethyl)-1 H-indoM-yllamlnolacetlc acid me- 
thyl ester. 

Methyl bromoacetate (0.07ml, 0.78 mmol) was added to 250mg (0.76 mmol) of 4-Amino-2-Ethyl-a-oxo-1 - 
(phenyimethyl) 1H-indde-3-Ac8tamide in 4m) of DMF, stirred at 60°C for 0.5 hour, and then at room tempera- 
ture for 20 hours. The mixture was diluted with water and extracted with EtOAc. The EtOAC solution was wash- 
ed with brine, dried over MgS0 4 , and evaporated in vacuo. The residue was chromatographed over silica gel 
eluting with Hexane/50 to 1 00% EtOAc to give 1 96mg (64%) of {[3-(Aminooxoacetyl)-2-ethyl-1 -(phenyimethyi>- 
1H-indol-4-yf]amino]acetic acid methyl ester melting at 188-193°C. 



Analyses for C^H^sO^ 



Calculated: 


C f 67.16; 


Hi 5.89 ; 


N, 10.68 


Found: 


C, 67.66 ; 


N, 5.71 ; 


N, 9.78 



Part E. Preparation of Q3^Aminooxoacetyl>-2-ethyl-14phenylmethyl)-1r^indoM-y1]amino]acetic acid. 

A mixture of 190mg (0.48 mmol) of [[i<Aminc<)xoacety1)-2-eth^1-(phenylrrtethyl)-1H-indol-4-yl]ami- 
nojacetic acid methyl ester, 5ml of 1N NaOH, and 15mJ of MeOH was refluxed 0.33 hour, cooled, and stirred 
at room temperature for 1 hour. EtOAc and aqueous HQ were added and the EtOAc layer was washed with 
brine, dried over MgS0 4 , and evaporated in vacua The residue was crystallized from MeOH to give 96 mg 
(53%) of [[3-(AmirK>oxoa<*ty!)-2-ethyM-{phenyln^ acid melting at 151- 

157°C. 



Analyses for C21H21N3O4: 


Calculated: 
Found: 


C, 66.48 ; 
C, 66.30 ; 


H. 5.58 ; 
H, 5.61 ; 


N, 11.08 
N. 10.80 



Assay Example 1 

The following chromogenic assay procedure was used to identify and evaluate inhibitors of recombinant 
human secreted phospholipase A?. The assay described herein has been adapted for high volume screening 
using 96 well microtiter plates. A general description of this assay method is found in the article, "Analysis of 
Human Synovial Fluid Phospholipase A 2 on Short Chain Phosphatidylcholine-Mixed Micelles: Development of 
a Spectrophotometry Assay Suitable for a Microtiterplate Reader", by Laure J. Reynolds* Lori L Hughes, and 
Edward A Dennis, Analytical Biochemistry . 204, pp. 190-197, 1992 (the disclosure of which is incorporated 
herein by reference): 
Reagents: 

REACTION BUFFER - 

CaCI^HaO (1.47g/L) 

KCI (7.455 g/L) 

Bovine Serum Albumin (fatty acid free) (1 g/L) (Sigma A-7030, product of Sigma Chemical Co. 
St Louis MO, USA) 

TRIS HO (3.94 g/L) 
pH7.5 (adjust with NaOH) 
ENZYME BUFFER - 

0.05 NaOAc.3H20, pH 4.5 
0 2 NaCI 
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Adjust pH to 4.5 with acetic acid 

DTNB - 5,5'-djthiobis-2-nitrobenzoic acid 

RACEMIC DIHEPTANOYL THIO - PC 

racemic 1 ,2-bis(heptanoylthio)-1 ,2-dideoxy-s/T-9tycefo-3-phosphoryichoiina 
TRITON X-100™ prepare at 6.249 mg/ml in reaction buffer to equal 10uM. 

REACTION MIXTURE - 

A measured volume of racemic dipheptanoyl thio PC supplied in chloroform at a concentration of 100 mg/ml 
is taken to dryness and redissolved in 10 millimolar TRITON X-100™ nonionic detergent aqueous solution. 
Reaction Buffer is added to the solution, then OTNB to give the Reaction Mixture. 

The reaction mixture thus obtained contains 1mM diheptanoly thio-PC substrate. 0.29 mm Triton X-100™ 
detergent, and 0.12 mm DTMB in a buffered aqueous solution at pH 7.5. 

Assay Procedure: 

1. Add 0.2 ml reaction mixture to ail wells; 

2. Add 10 ul test compound (or solvent blank) to appropriate wells, mix 20 seconds; 

3. Add 50 nanograms of sPLA 2 (10 microliters) to appropriate wells; 

4. Incubate plate at 40°C for 30 minutes; 

5. Read absorbance of wells at 405 nanometers with an automatic plate reader. 

All compounds were tested in triplicate. Typically, compounds were tested at a final concentration of 5 
ug/ml. Compounds were considered active when they exhibited 40% inhibition or greater compared to unin- 
hibited control reactions when measured at 405 nanometers. Lack of color development at 405 nanometers 
evidenced inhibition. Compounds initially found to be active were reassayed to confirm their activity and, if 
sufficiently active, \C W values were determined. Typically, the IC M values (see, Table I, below) were deter- 
mined by diluting test compound serially two-fold such that the f inal concentration in the reaction ranged from 
45 ug/mL to 0.35 ug/ml. More potent inhibitors required significantly greater dilution. In all cases, % inhibition 
measured at 405 nanometers generated by enzyme reactions containing inhibitors relative to the uninhibited 
control reactions was determined. Each sample was titrated in triplicate and result values were averaged for 
plotting and calculation of IC^ values. ICso were determined by plotting log concentration versus inhibition val- 
ues in the range from 10-90% inhibition. 

Results of Human Secreted Phosphofipase A 2 Inhibition Tests for 1H-indole-3-glyoxylamides 
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Table I 



10 



20 



25 



30 



Compound of Example No. 


Inhibition of human secreted PLA 2 IC50 ± mean deviation 


(3-4 tests) 


1 


10.67 ±5.51 nM 


2 


9.00 ± 1.73 nM 


3 


5.33 ± 1.15 nM 


4 


9.6911.14 nM 


5 


49.00 ±11.53 nM 


6 


6.00 ±1.00 nM 


7 


6.00 ±1.00 nM 


8 


32.75 ±7.04 nM 


9 


9.00 ± 1.73 nM 


10 


6.67 ± 2.89 nM 


11 


4.33 ± 2.31 nM 


12 


82.23 ± 18.01 nM 


13 


27.60 ± 13.07 nM 


14 


5.57 ±2.89 nM 


15 


210±60nM 


16 


62,010 ± 3750 nM 


17 


1148 ± 120 nM 



The compounds of Examples 1 to 1 5 are highly active in inhibiting sPLA 2 . The compound of Example 16 (having 
its acidic substituent in the 5 position together with having the non- preferred hydrogen at the 2 position of the 
indole nucleus, viz., R 2 in formula I) is much less active. 



Assay Example 2 
Method: 

40 

Male Hartley strain guinea pigs (5G0-700g) were killed by cervical dislocation and their heart and lungs 
removed intact and placed in aerated (95% 02-5% COJ Krebs buffer. Dorsal pleural strips (4x1x25mm) were 
dissected from intact parenchyma) segments (8x4x25mm) cut parallel to the outer edge of the lower lung lobes. 
Two adjacent pleural strips, obtained from a single lobe and representing a single tissue sample, were tied at 

45 either end and independently attached to a metal support rod. One rod was attached to a Grass force- 
displacement transducer ( Model FT03C, product of Grass Medical Instruments Co., Quirtcy, MA. USA). 
Changes in isometric tension were displayed on a monitor and thermal recorder (product of Modular Instru- 
ments, Malvern, PA). All tissues were placed in 10 ml jacketed tissue baths maintained at 37°C. The tissue 
baths were continuously aerated and contained a modified Krebs solution of the following composition (mili- 

50 molar) NaCI. 11 8.2; KCI, 4.6; CaCt r 2HA 2.5; MgS<V7H A 1 .2; NaHCO* 24.8; KHjPO*, 1 .0; and dextrose, 
10.0. Pleural strips from the opposite lobes of the lung were used for paired experiments. Preliminary data 
generated from tension/response curves demonstrated that resting tension of 800mg was optimal. The tissues 
were allowed to equilibrate for 45 min. as the bath fluid was changed periodically. 

55 Cumulative concentration-response curves: 

Initially tissues were challenged 3 times with KCI (40 mM) to test tissue viability and to obtain a consistent 
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response. After recording the maximal rasp nse to KCi, the tissues were washed and allowed t return t base- 
line before the next challenge. Cumulative concentration-response curves were obtained from pleural strips 
by increasing the agonist concentration (sPLAj) in the tissue bath by half-log 10 increments whie the previous 
concentration remained in contact with the tissues (Ref.1 , supra.) Agonist concentration was increased after 
reaching the plateau of the contraction elicited by the preceding concentration. One concentration-response 
curve was obtained from each tissue. To minimize variability between tissues obtained from different animals, 
contractile responses were expressed as a percentage of the maximal response obtained with the final KCI 
challenge. When studying the effects of various drugs on the contractile effects of SPLA2. the compounds and 
their respective vehicles were added to the tissues 30 min. prior to starting the sPLA 2 concentration-response 
curves. 

Statistical analysis: 

Data from different experiments were pooled and presented as a percentage of the maximal KCI respons- 
es (mean ± S.E.). To estimate the drug induced rightward shifts in the concentration response curves, the 
curves were analyzed simultaneously using statistical nonlinear modeling methods similar to those described 
by Waud (1978), Equation 26, p. 163, (Ref.2). The model includes four parameters: the maximum tissue re- 
sponse which was assumed the same for each curve, the ED50 for the control curve, the steepness of the 
curves, and the pA 2 , the concentration of antagonist that requires a two-fold increase in agonist to achieve an 
equivalent responsa The Schild slope was determined to be 1, using statistical nonlinear modeling methods 
similar to those deserted by Waud (1976), Equation 27, p. 164 (Ref. 2). The Schild slope equal to 1 indicates 
the model is consistent with the assumptions of a competitive antagonist therefore, the pA2 may be interpreted 
as the apparent Kb, the dissociation constant of the inhibitor. 

To estimate the drug-induced suppression of the maximal responses, sPLA 2 responses (10 ug/ml) were 
determined in the absence and presence of drug, and percent suppression was calculated for each pair of tis- 
sues. 

Representative examples of inhibitory activities are presented in Table 2, below. 

Ref. 1 - van, J.M.: Cumulative dose-response curves. II. Technique for the making of dose-response curves 
in isolated organs and the evaluation of drug parameters. Arch. Int Pharmacodyn. Ther., 143: 299-330 
1963. 1 

Ref. 2 - Waud, D.: Analysis of dose-response relationships, in Advances in General and Cellular Pharma- 
cology ads Narahashi, Bianchi 1:145-178, 1976. " 

Results of Human Secreted Phospholipase A 2 Inhibition Tests on guinea pig lung tissue 



Table II 



Compound of Example No. 


Tissue test secreted PLAj Apparent K a nM 


1 


143 ± 67 


3 (Na salt) 


67.6 ± 11.8 


9 


88.7 ± 18.2 


10 (Na salt) 


110 ±10 


11 


57 ±11 


14 


75 ±9 



While the present invention has been illustrated above by certain specific embodiments, it is not intended 
that these specific examples should limit the scope of the invention as described in the appended claims. 



Claims 

1. A 1 H-indde-3-glyoxylamide of th Inventi n repres nted by the formula (I): 
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wherein ; 

each X is independently oxygen or sulfur; 

Ri is selected from groups (a). <b) and (c) where; 

(a) is C7-C20 alkyl, (VC* alkenyl. CrC* alkynyl, carbocydic radicals, or heterocyclic radicals, or 

(b) is a member of (a) substituted with one or more independently selected non-interfering substltuents; 
or 

(c) is the group -iLyH^ where, -(L)- is a divalent linking group of 1 to 12 atoms selected from carbon, 
hydrogen, oxygen, nitrogen, and sulfur; wherein the combination of atoms in «(L)- are selected from 
the group consisting of (i) carbon and hydrogen only, (ii) sulfur only, (HQ oxygen only, (iv) nitrogen and 
hydrogen only, (v) carbon, hydrogen, and sulfur only, and (vi) and carbon, hydrogen, and oxygen only; 
and where Rao is a group selected from (a) or (b); 

R 2 is hydrogen, halo, d-Ca akyl. C r C 4 cydoalkyl, CrC 4 cycloalkenyl, -0-(C r C2 alkyl), -S-^-Ca 
alkyl), or a non-interfering substituent having a total of 1 to 3 atoms other than hydrogen; 

R4 and Re are independently selected from hydrogen, a non-interfering substituent, or the group, 
-(L«Maddic group); wherein -(LJ- is an acid linker having an acid linker length of 1 to 4; provided, that at 
least one of and R5 must be the group, -(LJ-(acidic group); 

Re. and R r are each independently selected form hydrogen. non-Interfering substituents, carbo- 
cyclic radicals, carbocyclic radicals substituted with non-interfering substituents, heterocyclic radicals, 
and heterocyclic radicals substituted with non-interfering substituents. 

The compound of Claim 1 wherein; 
(0 both X are oxygen; 

(D) R 2 is selected from the group; halo, cyclopropyl, methyl, ethyl, and propyl; 
(Hi) linking group -(L)- of R, is an alkylene chain of 1 or 2 carbon atoms and R*o is a substituted or un- 
substituted group selected from the group consisting of cydoalkyl. cycloalkenyl, phenyl, naphthyl, nor- 
bornanyl. bicydoheptadienyl, toJuiyl, xylenyf. indenyl, stilbenyl, terphenyfyl, diphenylethylenyj, phenyl, 
cyctohexenly, acenaphthylenyl, and anthracenyl, biphenyl, bibenzylyl and related bibenzylyl homolo- 
gues represented by the formula (bb), 




(bb) 



where n is a number from 1 to 8; and the substituents for R^ are ind pendently selected from the group 
consisting of halo, C,-C 10 alkyl, 0,-0,0 alkoxy, -S-(C r C 1p alkyl), and C r C 10 haloalkyl. 
(iv) th (acidic group) on the group -(U>- (acidic group) of R4 or R* is selected from: 

-5-tetrazolyl, 
-SO3H. 
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25 



where n is 1 to 8, is a metal or C r Ci 0 alkyi, and R99 is hydrogen or C^C^ alky!; 

(v) provided R* is the group, -(LJ-(acidic group), then, R4 is a substituent having an acid linker with an 

acid linker length of 2 or 3 and the acid linker group, -(La)-, for R4 is represented by the formula; 



30 



35 



40 



R84 



45 



where Q is selected from the group -(CH^)-, -O-, -NH-, and -S-, and and are each independently 
selected from hydrogen, C,-C 10 alkyf, aryl. C r C 10 akaryf, C,-C 10 araikyt, carboxy, carbarikoxy , and halo; 
(vi) provided Re is the (poup, -(L«Hacidic group), then, R5 is a substituent having an acid linker with 
an acid linker length of 3 to 8 atoms and the acid linker group, -<U)*. for R5 is selected from; 



60 



55 



?84 



(CH 2 ) r — — (phenyl ene) 8 



Re 5 
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where r is a number from 1 to 7, s Is 0 or 1 , and Q is selected from the group -{CH^, -O-. -NH-. and 
-S-. and and R u are each independently selected from hydrogen, C,-C 10 alkyl. aryl, C r C l0 alkaryl, 
d-Cio aralkyl, carboxy, carbalkoxy. and halo; and, 

(vil) Re and R 7 are each independently selected form hydrogen and non-interfering substituents, with 
the non-interfering substituents being selected from the group consisting of; d-d alkyl, d-Ce alkenyl, 
d-C 6 alkynyl, C r C 12 aralkyl, CrC 12 alkaryl, d-d cydoalkyl, Cs-Ce cycloaJkenyl, phenyl, toiulyl, xyle^ 
nyi, biphenyl, d-d aikoxy, d-d alkenyfoxy. d-d alkynyloxy, d-d 2 aikoxyaJkyl, CrC n alkoxyaik- 
yloxy, C2-C 12 aikylcarbonyl. CyC^ alkylcarbonylamino. CrC 12 alkoxyamino, d-C^ afkoxyamfnocar- 
bonyl. CrC 12 aikylamino. d-d alkylthio, C r C 12 alkylthtocarbonyl. d-d aJkylsulfinyi, d-d alkyisul- 
fonyl. CrC e haloalkoxy. d-d haioalkylsuffonyl, d-d haloalkyl. d-Ce hydroxyalkyl. -C(0)0(d-d ai- 
M). -(CH^n-fXCrCe alkyl). benzyloxy. phenoxy. phenylthio, -<CONHS0 2 R), -CHO. amino, amidino. 
bromo. carbamyl, carboxyl, carbalkoxy, -(CH 2 ) ir C0 2 H 1 chJoro, cyano, cyanoguanidinyl, fluoro. guani- 
dino, hydrazide, hydrazino. hydrazido, hydroxy, hydroxyamino. iodo, nitro, phosphono. -SO s H. thtoa- 
cetal, thiocarbonyl, and C r C e carbonyl; where n is from 1 to 8. 

A 1 H-indole-3-glyoxylamide of the invention represented by the formula (il) or a pharrnaceutically accept- 
able salt, solvate, or prodrug derivatives thereof: 



each X is independently oxygen or sulfur; 

Ru Is selected from groups (a), (b) and (c) where; 
(a) is C7-C20 alkyl, C7-C20 alkenyl. C7-C20 alkynyl; or a carbocydic radical selected from the group cy- 
doalkyl, cyctaalkenyl, phenyl, naphthyl, norbornanyl. bicydoheptadienyl. toiulyl, xytenyl, indenyl, stil- 
benyl, terphenylyl, diphenylethylenyl, phenyl-cydohexenyl, acenaphthylenyl, and anthracenyl, biphe- 
nyl, bibenzylyl and related bibenzylyl homologues represented by the formula (bb). 



where n is a number from 1 to 8; or 

(b) is a member of (a) substituted with one or more independently selected non- interfering substituents 
selected from the group consisting of C r d alkyl, C r C« alkenyl, C,-d alkynyl, CrC 12 aralkyl. Cr-C 12 
alkaryl, Cj-C 8 cydoalkyl, d-d cydoaikenyl, phenyl, toiulyl, xylenyl, biphenyl, C,-d aikoxy, d-d al- 
kenyloxy, C,d alkynyloxy, CrC 12 alk xyalkyl. d-d 2 alkoxyalkyloxy, d-C, 2 aikylcarbonyl, C r C 12 ak 
Mcarbonylammo.C 2 -C 12 alkoxyamin , d-di aikoxyamin carbonyl, d-Ci2 aikylamino, d-d alcylth- 
io, Crd 2 alkylthiocarbonyl, d-d aikylsulf inyl, C r d alkylsulfonyl, d-C fl haloalkoxy, d-d haioalky}- 
sulfonyl, d-d haloalkyl, d-d hydroxyalkyl, -C(0)0(Crd alkyl), -(CH^-O^d-d alkyl), benzyloxy, 
phenoxy, phenylthio, -(CONHSOjR), -CHO, amino, amidino, brom , carbamyl, carboxyl, carbakoxy, 




wherein ; 




(bb) 
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-<CH 2 ) n -C0 2 H ( chl ro, cyan , cyanoguanidinyl, f luoro, guanidino, hydrazid , hydrazine hydrazido, hy- 
droxy, hydraxyamino, iodo, nitro, phosphono, -SOjH, thioaceta), thiocarbonyl, and C r C 0 carbonyl; 
where n is from 1 to 8; 

(c) is the group -<L,)-R^; where, -(L^ is a divalent linking group having the formula; 

5 



10 




16 where, 

R34 and are each independently selected from 
hydrogen, C r C 10 aikyl, carboxyl, carbafkoxy, or halo; 
p is 1 to 5, 

2 is a bond, -(CH2K -O-, -N(C r C 10 aikyl)-, -NH-, or-S-; and 
20 where R 81 is a group selected from (a) or (b); 

R12 is hydrogen, halo, C r C 3 aikyl. CrC 4 cydoalkyl, C r C 4 cydoalkenyt. -0-<CrC 2 aikyi), or -S*(Cr 
C 2 aikyl); 

R 14 and R 1S are independently selected from hydrogen, a non-Interfering substituent, or the group, 
-(LaHactdic group); provided that at least one of R 14 or R15 must be the group, -(L,>-(ac*dic group); and 
25 further provided that, 

when R u is -{L.)-{acidic group) then R u is a substituent having an acid linker with an acid linker 
length of 2 or 3 and the acid linker group. -(L«)-, for R 14 is represented by the formula; 



30 



35 




40 



where Q is selected from the group -(CH2)-, -O-, -NH-, and -S-, and and Res are each independently 
selected from hydrogen, 0,-Cio aikyl, aryi, C r Ci 0 alkaryi, C1-C10 aralkyl, hydroxy, and halo; and further 
provided that, 

when R 15 is -<L«Macidic group) then R15 is a substituent having an acid linker with an acid linker 
length of 3 to 8 atoms and the acid linker group, -(UK tor R 16 is selected from; 



45 



50 



55 



?B4 



( CH 2 ) r (phenylene ) 



RB5 



where r is a number from 1 to 7, s is 0 or 1, and Q is selected from the group -(CH2K -O-, -NH-, and -S-, and 
R*4 and Res are each independently selected from hydrogen, C r C t0 aikyl, aryi, C r C t0 alkaryi, C ,-C 10 aral- 



71 



BNBOOCCh «£P___p67Sl 10A1_L> 



EP 0 675 110 A1 



10 



15 



kyl, carboxy, carbalkoxy, and hal ; 

Ria and R 17 are each independently selected form hydrogen, non-interfering substituents. selected 
from the group consisting of C,-C e alkyl, 0,-Ce alkenyl, C r C e alkynyl, Cr-C 12 aralkyl, C7-C 12 alkaryl, C,- 
C 9 cydoalkyl, C 3 -Ca cycloaJkenyl, phenyl, tofulyl. xylenyl. biphenyl, C r C«alkoxy. C^Cb alkenyloxy, d-d 
alkynyloxy, C r C 12 alkoxyalkyl, C r C 12 alkoxyalkyloxy, C2-C l2 alkylcarbonyl. C^C^ alkylcaroonytamino, 
C r C 12 aikoxyamino, (VC 12 alkoxyaminocarbonyl. Or C, 2 atkylamino. C,-d alkylthio. C2-C 12 alkylthiocar- 
bonyl, C,-d alkylsulfinyl, d-d alkylsulfonyl, d-Ce haloalkoxy. C,-d haloalkylsulfonyl, Cj-Ce haloalkyi, 
C r Ce hydroxyalkyi, -0(0)0(0,-05 alkyl), -(CHJn-O-fd-Cj alkyl), benzyloxy, phenoxy, phenylthio, -(CON- 
HS0 2 R), -CHO. amino, amidino, bromo, carbamyl, carboxyl, carbalkoxy, (0H 2 ) n -CO 2 H, chloro, cyano, cy- 
anoguanidinyl, fluoro, guanidino, hydrazide. hydrazine hydrazido. hydroxy, hydroxyamino, iodo, nitro. 
phosphono, -S0 3 H. thioacetal, thiocarbonyl. and C,-C e carbonyl; where n is from 1 to 8. 

A 1 H-indole-3-glyoxylamide of the invention represented by the formula (III) or a pharmaceutical^ accept- 
able salt solvate, or prodrug derivatives thereof: 



20 



25 



30 




an) 



wherein; 

R 21 is the group -{L^-R^; where. -<L 2 )- is a divalent linking group having the formula; 



35 



40 




45 



p is 1 to 5, 

and Re) is a group selected from (a) or (b); 

where; 

(a) is selected from the group consisting of 




55 

and 
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where R 10 is a radical independently selected from halo. Ci-C t o aJkyl. Ci-C 10 alkoxy, -S-CCrC™ alkyi), 
and CrCio haJoalkyl and t is a number from 0 to 5; and 

(b) is a member of (a) substituted with one or more independently selected non-interfering substituents 
selected from the group consisting of C,-Cg alkyl, C t -C« alkoxy, CyCe haloalkoxy, C r C6 haloalkyi. bro- 
mo. chloro. fluoro, or todo; 

R24 is selected from hydrogen, C r Ce alkyl, d-C 6 alkoxy, CrC» haloalkoxy, CrCe haloalkyi, bromo, 

chloro, fluoro, or iodo, or the group, -(UHacidic group), wherein the acid linker -(L.)- for R M is selected 

from the group consisting of: 



20 




CH 2 




25 



■+ 



CH 2 



+■ 
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—4- N 



CH 2 



+■ 



35 



40 



43 



CH 2 CH 2 



+■ • 




and 



so 



35 
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20 



where R is alkyl. and the acidic group is selected from 

-COjH 
-SO^H 
-P(0)(OH) 2 ; 

R25 is selected from hydrogen, d-Ce alkyl, C,-Ce alkoxy, Cr Q haloalkoxy, C r Cc haloalkyl, bromo, 
chloro, fluoro, or Iodo, or the group, -(UMaddic group), wherein the acid linker -(LJ- for is selected 
from group consisting of; 
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(CH 2 ) 
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20 



H 



H 



R84 



^85 



25 



30 



H 



f 



H 



?84 



Res 



33 



-HN" 



H 



f 



H 



R84 



(C) 2 -4 



and 



45 



60 



H 2 C- 



H 



f 



H 



?84 



55 



wherein and are each independ ntfy selected from hydrogen, C r C 10 alkyl. aryl, d-C 10 alkaryl, 
C r C 10 aralkyl, carboxy, carbalkoxy, and halo, and the acidic group la elected from 

-SO,H 
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-P(0)(OH) 2 

provided that at least one of R u or R 25 must be the group, ^LaHacidic group); and 
R20, and R27 are each independently selected form hydrogen, or C,-Ca alkyl, C^Ce alkoxy, C^C* 
haloalkoxy, Cj-Q haloalkyl, bromo, chloro, fluoro, or lodo. 

The compound of claim 4 where for formula III only one of R w or R 2 s are -{UHaadic group), R x and R27 
are hydrogen, and the acidic group is carboxyl. 

A 1H-indole-3-glyoxylamid9 or a pharmaceutical ly acceptable salt solvate, or prodrug derivatives thereof 
selected from the group consisting of compounds (A) thru (P) : 

(A) B3-(2-Amino-1.2-dioxoethyl)-2^eth^ acid, 

(B) d!-2-Q3-(2-Amino-1 .2-dioxoethyi)-2-methyM -(phenylmethyf )- 1 H-tndoM-yl]oxy]propanoic acid. 

(C) ff3-(2- Amino- 1 ,2-dioxoethyl)-1 -([ 1 , 1 *-biphenyl]-2-ylmethyl)-2-methyl- 1 H-indoM-yi]oxy]acet Ic acid , 

(D) HH2-Ammo-1,2KlioxoethylM^ 

(E) P-<2-Amino-1 ,2-dioxoethyl)-1 -([1 . 1 '-bipheny!H-ylmethyi)-2-methyi-1 H-indol-4-yl]oxy]acetic acid, 

(F) H3-<2-Amino-1 ,2-dioxoethyl)-1 -((2,6-dichtorophenyl)methyl).2-methyl-1 H-indoW-yl]oxy]acetic 
acid 

(G) H3-(2-Amino-1 ,2-dioxoethyl)-1 -{4<-f luorophenyl)methyi}-2-rnethyl-1 H-indoi-4-yt]oxy]acetic add, 

(H) |P-(2-Amtno-1,2-dioxoethtf)-2^ acid, 

(I) [P-(2-Amino-1,2-dfoxoethyi^ acid. 

(J) H3-(2-Amino-1 ^ioxoemyl>-1-I(3-chloropheriyl)methylI-2-ethyl-1 H-indol-4-ylIoxylacetic acid, 
<K) B3^2-Amin(M,2-diQxoethylM^^ 

(L) H3-(2-amino-1 2-4 ioxoethyl)- 1-([1 , 1 -bipheny!J-2-ylmethyl)-2-propyl-1 H-indoi-4-yl)oxyJacetic acid. 
(M) Q3-<2-Amino-1 ,2-dioxoethyi)-2-cyclopropyl-1-(phenylmethyl)-1 H-indo)-4-yl]oxy]ace!ic acid, 
(N) R3-<2-Arrano-1,2-dtox<>ethy^ 
acid, 

(O) 4-[ia-(2-Amino-1,2-dioxoethyi)-2-ethyl-1-{phenylmethyl)-1 H-indol-5-yt]oxy]butanoic add* and 
(P) mixtures of (A) thru (0). 

A 1H-mdole-3-glyoxytamWa selected from the formulae: 
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or prodrug derivatives thereof. 

8. A pharmaceutical formulation comprising as active ingredient a 1H-indo!e-3-glyoxylamide as claimed in 
25 claims 1 to 7 together with one or more pharmaceutical^ acceptable carriers or diluents therefor. 

9. A 1 H-indole-3-g! yoxylamide compound as claimed in claims 1 to 7, for use as a pharmaceutical for inhib- 
iting sPLAj mediated release of tatty acid. 

30 10. A 1H-indole-3^ly<)xytamide compound as claimed in claims 1 to7,fbrusea3a pharmaceutical for treating 
a mammal, including a human, to alleviate the pathological effects of septic shock, adult respiratory dis- 
tress syndrome, panceatitus, trauma, bronchial asthma, allergic rhinitis, and rheumatoid arthritis. 
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